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THE AMZRICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
ON SOME POST-EOCENE AND OTHER FOR- 
MATIONS OF THE GULF REGION 
OF THE UNITED STATES. 

In 1871 Dr. Eugene W. Hilgard, for- 
merly state geologist of Mississippi, read 
before the American Association for the 
Advancement of Science a paper ‘On the 
Geology of the Gulf of Mexico.’ This 
paper was supplemented in 1881 by an- 
other, ‘On the Later Tertiaries of the Gulf 
of Mexico,’ in which account was taken of © 
the geological investigations made in the 
interval. 

In both these papers that problematical 
formation, the Grand Gulf, held the chief 
place of interest, and the hypothesis of a 
temporary and partial isolation of the gulf 
from the Atlantic Ocean was urged as be- 
ing necessary to account for its phenomena. 

On the present occasion, I purpose to 
speak of some additions to our knowledge 
of the geology of the gulf coastal plain, 
since 1881, and especially of the post- 
Eocene formations; and if in this summary 
I shall be thought to dwell too much on 
Alabama, I shall urge in explanation that 
the opportunities for the study of these 
formations in Alabama are, perhaps, better 
and more favorable than in the other states, 
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and I might add that my personal ac- 
quaintanee with these formations in Ala- 
bama is much larger than in the other 
states concerned. 


CRETACEOUS. 


In the Cretaceous, the principal advance 
seems to have been the discovery or dis- 
crimination of a lower division, represented 
in Texas, the Indian Territory and Ar- 
kansas by the Comanche series, and in the 
Gulf states east of the Mississippi, by the 
Tuscaloosa formation. 

The Comanche includes in ascending order, 
three groups, the Trinity, the Fredericksburg and 
the Washita. By means of its flora the Tusca- 
loosa formation has been correlated with the 
Raritan formation of New Jersey, which is placed 
at the top of the Lower Cretaceous (Potomac 
group) of that region. A somewhat similar un- 
studied flora oceurs in the Cheyenne sandstone 
of southern Kansas, which is certainly in the 
upper portion of the Comanche series and prob- 
ably within the Washita group. The Tuscaloosa, 
therefore, seems to be about on the horizon of the 
Washita group and may represent it in whole 
or in part." 

The Tuscaloosa strata were well and 
fully deseribed by Hilgard in his ‘Geology 
of Mississippi,’ but both by himself and by 
Tuomey, of Alabama, were included in 
their Eutaw formation, as its lowest mem- 
ber; but subsequent study in Alabama, 
especially of the plant remains of the for- 
mation, led to the separation of these beds 
from the other Eutaw strata and the estab- 
lishment of their equivalencies as above 
indicated. 

It has also been recently shown that very 
much of the Rotten Limestone division of 
the Cretaceous is largely composed of for- 
aminiferal shells and is, therefore, of the 
nature of chalk, and in Alabama the name 
Selma chalk has been given to it. 

It may further be noted as a matter of 
interest that the suitability of the purer 


*T. W. Stanton, letter of November 1, 1905. 
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beds of this chalk as material for the manu- 
facture of Portland cement has been amply 
demonstrated by the success of the Demop- 
olis (Alabama) cement plant. 


TERTIARY AND LATER FORMATIONS. 


These I prefer to consider together, for 
the reason that the precise line between the 
Tertiary and post-Tertiary can hardly be 
said to be definitely fixed as yet. 

Since 1881 much geological work has 
been done in the Tertiary formations of 
Alabama, especially in the beds below the 
Lower Claiborne or Buhrstone (the North- 
ern Lignitic of Hilgard), and their strati- 
graphic relations along the Tombigbee, 
Alabama and Chattahoochee rivers have 
been carefully worked out, and described 
in Bulletin 43 of the United States Geo- 
logical Survey, and more fully in the Re- 
port on the Coastal Plain of Alabama, pub- 
lished in 1894, by the Geological Survey 
of Alabama. 

While in Mississippi in these lower beds 
the lignitiec character is more pronounced, 
in Alabama the marine facies is better de- 
veloped, and the existence of a number of 
beds with well-preserved marine shells has 
made possible a greater degree of differ- 
entiation than could be obtained in the 
adjoining states; though several of these 
marine deposits of the Alabama Lignitic 
have been traced into Mississippi on the 
one hand, and into Georgia on the other. 

In 1880, while acting as special agent 
of the tenth census, the present speaker 
showed that the Vicksburg limestone was 
the underlying formation of the Florida 
peninsula down nearly to the Everglades, 
and that this limestone at a number of 
points was overlain by another limestone 
or marl containing Miocene shells.? 

The Miocene localities then observed 
were, however, mostly on the Atlantic side 
of the peninsula, to which region our in- 


*Vol. VI., Quarto Reports, Tenth Census. 
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vestigations were mainly confined. 

Little or nothing was done in continua- 
tion of these observations until 1887, when 
Daniel W. Langdon, of the Alabama Geo- 
logical Survey, discovered on the Chatta- 
hoochee River a series of marine Tertiary 
beds of Miocene age directly overlying the 
Vicksburg limestone, which, before that 
time, had been considered the uppermost 
of the marine Tertiary formations of the 
Gulf coast.2 By this capital discovery in- 
terest in the later Tertiary formations of 
this region, especially in Florida, was 
greatly stimulated, in part because of the 
great number and beautiful state of pres- 
ervation of the fossil shells, and the geolo- 
gists, paleontologists and shell collectors of 
the U. S. Geological Survey were soon 
abroad in the land, with the result that 
other occurrences of Miocene strata were 
speedily made known, especially east of the 
Chattahoochee River, at Coe’s Mill and 
other localities down the western side of 


the peninsula where the exposures are more 


numerous and continuous. 

West of the Chattahoochee also, on 
Chipola River not far from Alum Bluff, 
on Shoal River in Walton County, and 
even as far westward as Oak Grove on 
Yellow River in Santa Rosa County a few 
miles below the Alabama line, beds with 
Miocene shells in an almost perfect state of 
preservation were quickly added to the list 
of desirable collecting grounds. 

North of Oak Grove and on the banks 
of the Coneecuh River near Roberts in 
Escambia County, Alabama, some poorly 
preserved but still identifiable shell casts 
of Miocene forms were found by Mr. L. C. 
Johnson, of the Alabama Geological Sur- 
vey, in beds which were very close above 
the Vicksburg limestone and consequently 
near the horizon of the lower Chattahoo- 
chee. The westernmost occurrence of the 


* Report on the Coastal Plain of Alabama, Mont- 
gomery, Alabama, 1894. 
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post-Eocene marine Tertiaries was also dis- 
covered by Mr. Johnson near Merrill in 
Greene County, Mississippi, at the conflu- 
ence of Leaf and Chickasawhay rivers, 
which make the Pascagoula. Here in the 
banks of Chickasawhay is a bed made up 
almost exclusively of the shells of a small 
gnathodon or rangia, along with some large 
but very badly preserved oysters (O. Vir- 
ginica). 

Inasmuch as this was in territory 
mapped by Hilgard as Grand Gulf, and as 
the strata of the latter formation, contain- 
ing lignitized and silicified trunks of trees, 
formed the upper two thirds of the bluff 
at the place, the gnathodon bed was con- 
sidered as a part of the Grand Gulf, and 
the name Pascagoula was given to it. Pro- 
visionally, at least, the horizon was de- 
termined to be Miocene and equivalent to 
the uppermost of the Alum Bluff beds, 
but the subsequent determination by Mr. 
Dall of the oyster above mentioned, as O. 
Virginica, would make the horizon Plio- 
cene, since O. Virginica is not known in 
strata older than the Pliocene. 

It may be here remarked that this shell- 
bearing bed is not a part of the Grand 
Gulf, since in a deep well bored in Mobile, 
Ala., in 1894-5, it was penetrated at the 
depth of 700 feet, while the Grand Gulf 
there is at the surface. 

But the Chattahoochee River section still 
held the first place, as alone showing clearly 
and unmistakably the order and succession 
of most of these beds; for, from Chatta- 
hoochee Landing down to Alum Bluff, as 
first demonstrated by Langdon and since 
verified by numerous geologists, there is 
a practically unbroken series of marine 
strata exposed along the banks and bluffs 
of the river. 

At several points, and especially in the 
upper part of the Chattahoochee series, 
there are beds with well-preserved shells 
which have been studied and described 
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mainly by Professor Dall, who has classed 
them as Oligocene and Miocene. 

Their thickness, as estimated by Messrs. 
Pumpelly and Dall, is 200 feet, but the 
well borings in Mobile have since shown 
that a greater thickness must probably be 
allowed. 

It will be remembered by those who have 
kept pace with the progress of gulf coast 
geology that up to 1881, when the last 
paper of Hilgard’s above referred to was 
written, the Grand Gulf, a non-marine 
formation, had always been observed to be, 
along its northern border, in contact with 
the Vicksburg limestone, and to occupy the 
surface of the coastal plain (of Mississippi, 
at least), thence southward to within ten 
miles of the gulf shores. 

No other Tertiary formation younger 
than the Vicksburg had then been observed 
underlying it, or indeed outeropping at all 
in this coastal plain, and none overlying 
it older than the Stratified Drift or Orange 
Sand (since called Lafayette), and its posi- 
tion in the geological column seemed thus 
to be definitely fixed, leading Hilgard to 
the conclusion that ‘its rocks alone repre- 
sented on the northern border of the gulf, 
the entire time and space intervening be- 
tween the Vicksburg epoch of the Eocene 
and the Stratified Drift.’ 

This view was generally accepted by the 
geologists of the gulf coastal plain, since 
similar relations between Vicksburg and 
the Grand Gulf beds had been observed 
and deseribed at various points from Texas 
to the Perdido River. 

At this time (1881) the Grand Gulf beds 
had been identified in Alabama through 
Washington and Baldwin counties to the 
Perdido River, the boundary between Ala- 
bama and western Florida; and in Georgia 
the siliceous strata of the wire-grass region, 
since designated Altamaha grit, were cor- 
related by Drs. Loughridge and Hilgard 
with the Grand Gulf of Mississippi and 
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Alabama ;* but neither in Alabama, nor in 
Florida, nor in Georgia, had the superficial 
distribution of these beds been at all fully 
mapped; only detached occurrences had 
been noticed. West of the Mississippi 
River, also, the Grand Gulf had been 
identified and partially mapped through 
Louisiana and Texas. 

The discovery by Langdon of the marine 
Miocene beds of the Chattahoochee occupy- 
ing a part at least of the position hitherto 
thought to be monopolized by the Grand 
Gulf, naturally necessitated some modifi- 
eation of Hilgard’s view, and this necessity 
was emphasized by the subsequent discov- 
eries mentioned of beds with marine and 
estuarine shells of Miocene and Pliocene 
age at other localities in Mississippi, Ala- 
bama and Florida, in territory known to 
be occupied, superficially at least, by un- 
questioned and unmistakable Grand Gulf 
strata. 

At first, as we have seen, the supposition 
was put forward that the Pascagoula bed 
was an estuarine deposit in the Grand Gulf 
and a part of that formation, then, con- 
sidering the conditions at Roberts in 
Escambia County, Ala., where typical 
Grand Gulf sandstones and clays (from 
the relative positions of their surface out- 
crops) appeared to lie between the Vicks- 
burg limestone and the beds with the 
Miocene shells, the Miocene age of the 
Grand Gulf, and the fact of the gradual 
replacement, coming eastward, of its non- 
marine beds by marine equivalents, were 
thought to have been established; and 
finally, in the Chattahoochee River section, 
it was thought that we had proof of the 
complete replacement of non-marine by 
marine strata. 

At that time the presence of Grand Gulf 
beds of the characteristic non-marine type, 
overlying, and neither interstratified with 
nor replacing, the marine Miocene beds of 

*Tenth Census Report, Vol. V. 
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the Chattahoochee series, had not been 
demonstrated as has since been done by 
many observations, and in reaching the 
above-mentioned erroneous conclusions re- 
carding the Miocene age and equivalents 
of the Grand Gulf, we were dominated by 
the idea suggested by its relations to the 
Vicksburg limestone, which it almost every- 
where immediately overlies, that it must, 
therefore, be the immediate successor of 
this limestone in the geological sequence. 

It seems almost impossible to eradicate 
this belief, notwithstanding its absolute dis- 
proof by the records of the Mobile well 
alone. 

Other equally incontestable, though per- 
haps not quite so obvious, proofs of the 
true position of the Grand Gulf in the geo- 
logical column have been obtained by the 
field investigations in Mississippi, Ala- 
bama, Florida and Georgia during the 
years 1900-1904. As long ago as 1860, 
Dr. Hilgard, that most sagacious of south- 
ern geologists, described and mapped ecor- 
rectly the Grand Gulf as covering all the 
lower part of Mississippi from the Vicks- 
burg outerop down to within ten miles of 
the gulf, and with no formation overlying 
it older than the Stratified Drift or La- 
fayette. In Alabama, west Florida and 
Georgia a similar condition of things exists, 
as will be evident from the following in- 
stanees: 

1. From Healing Springs in Washing- 
ton County, Ala., down through Mobile 
County to within a few miles of the gulf, 
the surface formation is everywhere the 
Grand Gulf with its usual capping of 
Lafayette. 

2. A little further east in Alabama, begin- 
ning in Clarke County and coming south- 
ward through Baldwin to Perdido Bay, we 
find again nothing at the surface save 
Grand Gulf with its Lafayette capping. 
At Montrose on the eastern shore of Mo- 
bile Bay and a little below the latitude of 


SCIENCE. 


485 


Mobile, these Grand Gulf clays and sands 
of the most characteristic type make the 
Red Bluff, seventy-five feet in height, with 
the usual thin capping (fifteen or twenty 
feet) of Lafayette red loam and pebbles. 
Continuing on down to the southern end 
of the county we find the same materials 
making a bluff, twenty-five or thirty feet 
in height, washed by the waters of Perdido 
Bay, i. e., the Gulf of Mexico. So here in 
Alabama, the Grand Gulf most certainly 
overlies everything except the Lafayette 
and more recent strata. 

3. Again along the L. & N. R. R. we 
have followed the same combination, Grand 
Gulf with Lafayette capping, from above 
Evergreen down to Pensacola, where they 
form a bluff some thirty to forty feet in 
height overlooking the Bay of Pensacola. 

4. Again in Escambia County, Ala., 
starting north of the Conecuh River near 
Roberts, we find the Grand Gulf overlying 
and in contact, first with the Vicksburg 
limestone, then with the Miocene clayey 
sands which there directly overlie the 
Vicksburg; then, coming southward into 
Florida, the same formation with its cap- 
ping of Lafayette occupies the surface 
down to the latitude of Oak Grove and be- 
yond; the Oak Grove bed with its beautiful 
Miocene fossils cropping out in the bank 
of the river, the Grand Gulf on the up- 
lands one hundred feet above. 

5. Eastward of Escambia County the 
northern limit of the Grand Gulf laps over 
formations still older than the Vicksburg, 
and we see it in Covington County near 
Andalusia, overlying the Claiborne and the 
Buhrstone ; and in Barbour County and the 
adjoining (Quitman) county in Georgia, 
opposite Eufaula, it overlies the Ripley 
beds of the Cretaceous. Thence, its land- 
ward border takes a northeasterly direc- 
tion, and indurated beds identical with 
those of the type locality in Mississippi 
(here called Altamaha Grit) begin to make 
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a small percentage (not more than one 
one hundredth of one per cent. according 
to Dr. Harper) of the rocks of the series, 
eastward of Flint River. 

From this northern border it may be 
traced southward to the southern limit of 
the state, and beyond, at least to Chatta- 
hoochee in Florida, where it oceupies as 
usual, the summit of the plateau with only 
the red loam and pebbles of the Lafayette 
over it; and along the road leading down 
from this plateau to the Old Chattahoochee 
Landing, it may be seen resting directly 
upon the Miocene limestone first identified 
as such by Langdon as above mentioned. 

While our recent observations have not 
extended any further south along the 
Chattahoochee than this point, we have 
good reason for the belief that the same 
Grand Gulf and Lafayette mantle oceupies 
the summit of Alum Bluff itself. 

Keeping in mind the fact that the Grand 
Gulf mottled clays overlie directly the 
Miocene limestone at Chattahoochee Land- 
ing, let us consider what the deep borings at 
Mobile, at Alabama Port, Mobile County, 
and at Bon Secours Bay in Baldwin 
County, reveal. In all these wells, with 
the Grand Gulf capped with the Lafayette 
forming the surface, the Gnathodon bed 
of the Pascagoula Pliocene is penetrated 
at the depth of 700 to 800 feet; and be- 
low that, to the depth of 1,600 feet, follows 
a sueeession of beds with well preserved 
and easily identifiable shells, characteristic 
of the several horizons of the Chattahoochee 
(Miocene) River section. The borings end 
in these beds before reaching the top of 
the Vieksburg. 

The most remarkable thing in connection 
with these later Tertiary strata and that 
which has eaused so much perplexity among 
the geologists is the rarity of their out- 
crops at the surface west of the Chatta- 
hoochee River. There are several known 
exposures in west Florida already noticed, 
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i. e., on Chipola River, Shoal River and at 
Oak Grove; only one locality has as yet 
been noticed in Alabama, 7. e., on Conecuh 
River near Roberts in Escambia County; 
only one in Mississippi, viz., that of the 
gnathodon bed near Merrill on Chicka- 
sawhay River. We hear of none in Louis- 
iana, and none in Texas; yet in the latter 
state the deep borings at Galveston and 
Beaumont, after passing through 458 feet 
of recent and Pleistocene strata, and 1,035 
feet of beds of doubtful age, penetrate at 
least 650 feet of beds referred to the Upper 
Tertiary, and 917 feet of beds containing 
characteristic shells of Miocene age.5 We 
know the reason of this in Alabama, for 
the surface of the country here in which 
they should outcrop is covered by an un- 
determined thickness of the beds of the 
Grand Gulf and Lafayette. Probably the 
same explanation would apply to the other 
states. 

From the facets detailed above, the con- 
clusion seems unavoidable that the Grand 
Gulf, lies above any Tertiary formation 
as yet described in the Gulf states; it be- 
ing, on the testimony of the Mobile wells, 
at least 700 feet above the Pascagoula beds 
which from the O. Virginica which they 
contain, must be assigned to the Pliocene. 
The additional fact that no formation 
older than the Lafayette has yet been ob- 
served overlying it, betokens its compara- 
tively recent age. 

The only escape from the conclusion thus 
foreed upon us seems to be the assumption 
that Wailes, Hilgard, Hopkins, Lough- 
ridge, Hill, Kennedy, Dumble and the other 
geologists who have made this region a 
study, have been mistaken in their identifi- 
eations of the Grand Gulf, and have con- 
founded it with something else. 

Let us, therefore, look at it from an- 
other point of view. The usual place as- 


* Gilbert D. Harris, Fourth Annual Report, Geo- 
logical Survey of Texas, 1892, pp. 91-95. 
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signed to the Grand Gulf is between the 
Vicksburg and the Chattahoochee lime- 
stones; or between the members of the 
Chattahoochee River series; or else as be- 
ing equivalent to the whole of the above 
series. 

We ought, if this assignment be correct, 
to find it somewhere or other underlying 
some of the Post-Vicksburg Tertiary rocks. 
It has never yet, so far as the records show, 
been seen in these relations. 

That it does not come in between the 
Vicksburg and Chattahoochee is amply 
proven by the observations of Professors 
Pumpelly, Foerste, McCallie, Burns, Dall 
and others who have described the contact 
of these formations in southwestern Georgia 
and in Florida, with no sign of anything 
that could possibly be referred to the 
(Girand Gulf coming in between them. 

Characteristic Grand Gulf beds were 
observed by Mr. S. W. MeCallie and my- 
self in 1904, on Withlacoochee River in 
Lowndes County, Ga., near the Florida 
line, overlying limestones holding Miocene 
corals referred to the Chattahoochee hori- 
zon, this limestone in its turn resting on 
the Vicksburg; and I ean personally bear 
witness to the fact that the Grand Gulf 
overlies the Miocene limestone at old 
Chattahoochee Landing, and along the road 
from Chattahoochee town to River Junc- 
tion. From Chattahoochee Landing down 
to Alum Bluff, the succession of Marine 
Tertiary beds along the river is unbroken ; 
in the words of Professor Dall, ‘While the 
series is not complete in any single section, 
taken collectively there is no gap outstand- 
ing between the beds, and, humanly speak- 
ing, no room for misapprehension as to 
their position and age.”* Certainly no 
Grand Gulf beds form any part of this 
Chattahoochee River section, which ranges 
from upper Oligocene, according to the 
latest decision of Professor Dall, up to the 

* Bulletin Geol. Soc. Amer., Vol. 5, p. 162. 
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Chesapeake Miocene of the Alum Bluff ex- 
posure; but they do overlie in turn each 
member of this series. 

But we have also seen above that east- 
ward of Escambia County, Ala., the Grand 
Gulf beds are to be found overlying strata 
older than the Vicksburg, e. g., the Clai- 
borne, the Buhrstone, the Lignitic, the 
Clayton and even the Ripley of the Cre- 
taceous. It has not occurred to any one 
to assign to the Grand Gulf an age older 
than that first referred to, because of its 
resting directly upon any of these sub- 
Vicksburg formations. | 

By way of parenthesis I might here sa 
that this transgression of the Grand Gulf 
over the older formations in the eastern 
part of Alabama, finds a kind of parallel 
on the St. Stephens limestone. We have 
recently identified isolated patches of this 
limestone so far out of its usual position 
as to be directly in contact with the Nana- 
falia beds of the Lignitic and upon the 
very verge of the Clayton. This is the 
ease, for instance, at Rutledge and Luverne 
in Crenshaw County and at Brundidge in 
Pike County, Ala. Between these out- 
lying patches and the regular outcrop of 
the St. Stephens is the usual succession of 
the outerops of the other Lignitie and Clai- 
borne beds, with none of the Vicksburg 
remnants, as yet detected, overlying them. 

We may sum up the evidence above pre- 
sented, in the two following statements: 
(1) No one has yet seen or recorded the 
Grand Gulf actually in place beneath any 
Tertiary formation, Eocene, Oligocene, 
Miocene or Pliocene. (2) On the other 
hand, it has been observed overlying. and 
in direet contact with, every one of these 
Tertiaries, to say nothing of the Ripley of 
the Cretaceous. 

It has been inferred that it passes below 
all the Tertiaries above the Vicksburg, sim- 
ply because of the usual position of its 


_ northern boundary, ignoring what Hilgard 
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long ago emphasized, that, apart from local 
steep dips in any direction, its strata could 
nowhere be shown to have anything else 
than approximately horizontal position, on 
an average; and ignoring the still more 
convincing circumstance that, with a thick- 
ness of only 200 to 300 feet, it spreads over 
an area in the state of Mississippi, of at 
least 120 miles from north to south. If 
it had the usual observed dips of the other 
Tertiary formations in that state, the 
(irand Gulf would lie between 3,000 and 
4,000 feet below the surface at points near 
the Gulf where it is certainly known to 
be at the surface. 


MATERIALS. 

The materials of the Grand Gulf are essentially 
clays and sandstones, the latter generally alu- 
minous and soft, and of white, gray and yellowish- 
gray tints; the sand being very sharp. Beds of 
loose sand are unusual; but the clays are often- 
times quite meager, though the sand contained in 
them (as is the ease in the sandstones) is usu- 
ally quite fine. 

‘lo this description by Hilgard it might 
be added that the sandstones and the mas- 
sive clays, which are often indurated into 
a mudstone grading into a sandstone, are 
frequently mottled with irregular’ red 
splotches, in this particular, as well as in 
others, resembling some of the material of 
the Tusealoosa formation of the Cretaceous. 

Stratified clays in thin layers are also 
eommon in Alabama, and these nearly 
always have a pink ecolor. Pebbles of 
small size, one fourth to one half inch in 
diameter, are not uneommon in thin irreg- 
ular bodies, generally at the base of sandy 
heds. Much stress has been laid on the 
occurrence of the sandstones and other in- 
durated strata as being only in the presu- 
inably lowermost (because most northerly ) 
beds of the formation; but this is a mis- 
take, since one of the most conspicuous ex- 
amples of this oeeurrence is at Fort Adams 
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on the Mississippi River, in the southwest- 
ern corner of Mississippi, at the Louisiana 
line. In Alabama they oceur down to the 
Florida line, and in the Altamaha Grit re- 
gion of Georgia—as shown by MeCallie, 
Harper, Burns and others—these indurated 
beds, in every respect identical with those 
of the type locality in Mississippi, have 
been observed sporadically in eighteen 
counties and in every part of this region, 
down nearly to the Florida line in south- 
western Georgia, and to within twenty-five 
or thirty miles of the Atlantic coast on 
Oemulgee River. According to the esti- 
mate above referred to of Dr. Harper, who 
has devoted several years to the study of 
this region, these rock outcrops do not 
constitute more than one one hundredth of 
one per cent. of the area of the formation. 

The marks on the map before you will 
show this clearly enough, and ought to dis- 
pose of the statement so often made that 
the indurated parts of the Grand Gulf are 
older than the rest—or that they represent 
a different form from the less consolidated 
parts. One might as reasonably hold that 
the indurated crusts so often seen in the 
Lafayette constitute a distinct formation 
worthy of a distinct name. In general, 
however, the statement of Hilgard holds 
good, that ‘there is a gradual increase in 
elayeyness and a decrease of hardness, un- 
til in the seaward portions of the forma- 
tion we find chiefly stiff blue or green and 
more or less massy eclays,’* and I might 
add for Alabama, laminated clays and 
coarse sands. 

Lignite and gypsum are characteristic 
of the materials both in Alabama and in 
Mississippi, and in both states the wood is 
often silicified. The lignitie facies is, how- 
ever, more common in Mississippi. The 
lignitie matters generally oceur in rather 
limited lenses in the other strata. Some 
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of the trunks of trees have been observed 
one half silieified, the other half lignitized. 


TOPOGRAPHY, 


The topographical features of the coun- 
try eovered by the Grand Gulf strata are 
quite characteristic. Near the northern 
border where the Vicksburg limestone is 
not far below the surface, lime sinks and 
deep ponds are common, and the surface 
of the country is often uneven, occasionally 
rugged; but going southward one finds the 
surface becoming gradually smoother until 
it assumes the character of ‘flatwoods.’ 
But these flatwoods are not necessarily low 
lands, since in Baldwin and Mobile and in 
the adjoining county of Florida (Es- 
cambia) the land, where not lowered by 
stream erosion, is from 150 to 300 feet 
above tide. One of the most characteristic 
features of this flat land is the frequent 
occurrence of shallow depressions which 
are hardly ever more than four or five feet 
deep, in which water may collect in shallow 
ponds a few yards to forty or fifty in 
diameter. These are lined with a shrubby 
growth of haw bushes, gum or cypress, 
or sometimes of herbaceous plants only. 
Other depressions, frequently of larger size 
than those above mentioned, may be free 
of water, thus giving rise to the sarracenia 
flats and to savannahs, covered with high 
vrass and supporting a sparse growth of 
stunted long leaf pine. Along with the 
prevailing grass are many bright-colored 
flowers peculiar to the region, and the im- 
pression is made upon the traveler that 
he is in a well-kept park. Lower lying 
lands timbered with long leaf and Cuban 
pine are known as ‘pine meadows,’ in 
Which the shallow ponds are not so fre- 
quent, but where the surface is gently un- 
dulating and mostly clothed with a growth 
of tall grass and flowers, like the savannahs. 

It is not easy to account for these shal- 
low depressions; they are certainly not due 
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to any underlying limestone near the sur- 
face, nor is there, so far as we are aware, 
any sufficient amount of soluble matters 
in the soils to give rise to them. The only 
explanation as yet suggested is that they 
are due to the uneven surface of the under- 
lying clayey beds of the formation, which 
are reached almost everywhere in wells at 
shallow depth. 


THICKNESS. 


The thickness of the formation is very 
diffieult to estimate. Dr. Hilgard long ago 
observed that ‘the position of the Grand 
Gulf strata could rarely be shown to be 
otherwise than nearly or quite horizontal 
on an average,’ and during a recent trip by 
Mr. Aldrich and myself in a skiff, from 
Bucatunna to Merrill in Mississippi, a dis- 
tance of fifty miles in direct line north and 
south, we could discover no sensible dip in 
the strata. Dr. Hilgard puts the thickness 
at 250 feet, stating that in the absence of 
deep borings in the gulf territory this can 
be best observed on the northern edge of 
the formation, where it forms high ridges, 
from which there is an abrupt descent 
northward into the level prairie country of 
the Vicksburg territory. The deep borings 
since made in the gulf territory have not 
settled the question, for it is not as yet 
possible to draw sharply the line between 
the Grand Gulf and other strata there 
penetrated. In Baldwin county, where 
these beds come down to salt water at Mon- 
trose on the eastern shore of Mobile Bay, 
the bluff itself is some 70 or 75 feet high, 
and the level plateau, a mile or two back 
from the bay, can not be less than 150 feet. 
This is about the height of the Spring Hill 
plateau at Mobile, and at the foot of that 
ridge is the boring in which the Pascagoula 
bed is struck at about 700 feet. For the 
first 180 feet of this boring the material 
ean not well be distinguished from Grand 
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Gulf. This, with the 150 feet of the hill, 
would make the thickness something over 
300 feet. 

From its strueture and distribution it is 
difficult to avoid the conelusion that the 
Grand Gulf is a sort of blanket or mantle 
formation spread over part of the Vicks- 
burg; in places over parts of older forma- 
tions; and over all the Miocene and later 
Tertiaries, with practically no general 
southward dip more rapid than the descent 
of the general land surface. In this it 
resembles the next overlying formation of 
our coastal plain, viz., the Lafayette, or 
Orange Sand of Dr. Hilgard. The latter, 
however, overlies a far greater number of 
formations, including the entire coastal 
plain series and even part of the Paleozoics 
and Crystalline schists. The Lafayette is 
also composed of siliceous materials, but 
my experience in Alabama is that the clays 
are comparatively rare. The prevailing 
material is a red sandy loam with beds of 
rounded, water-worn pebbles in irregular 
bodies at the base. Very often the red 
loam passes into a sandier phase of lighter 
ecolor—generally yellowish—before the peb- 
bles are reached. The thickness can rarely 
be shown to be more than twenty or twenty- 
five feet at any one place, unless the ma- 
terials are filling erosion hollows in the 
underlying formations. A _ characteristic 
feature in Alabama is the almost total ab- 
sence of evenly stratified beds of any kind; 
the red loam at the surface seldom shows 
any lines of stratification; the sands and 
pebbles almost invariably exhibit cross- 
stratification or false-bedding, due to depo- 
sition from swiftly flowing currents; lami- 
nated clays I have not seen at all in this 
formation in Alabama. In this we have a 
very marked distinction of the Lafayette 
from either the Tuscaloosa or the Grand 
Gulf, with both of which it has some fea- 
tures in common. 
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GENESIS. 

To account for many of the phenomena 
of the Grand Gulf formation Dr. Hilgard 
has from the first insisted that foremost 
among the conditions of its accumulation 
was exclusion of the sea,® or at least such 
obstruction of the communication across 
the still submerged peninsula of Florida as 
to render the influx from the interior of 
the continent predominant over the orig- 
inal supply of sea-water. Later, in 1881, 
after soundings in the Gulf of Mexico had 
revealed the topography of the gulf bottom, 
and existence of a submerged shelf of 
100 to 130 miles width along the coast, he 
suggested that even an elevation of 450 
feet (which seems to be proven for the 
Mississippi embayment) would convert 
the whole gulf border into a region of 
shallows out to the 100-fathom line, in 
which the waters would be kept perma- 
nently freshened by the continental drain- 
age. It may be remarked in this connec- 
tion that such an elevation would also raise 
a portion of the present sea bottom into 
dry land, and would not help to explain 
the accumulation of Grand Gulf strata far 
inland of the present coast, unless we as- 
sume that this uplifting of the submerged 
shelf was accompanied by a downward 
warping of a belt farther inland. Nor 
would it help in the explanation of the 
occurrence of this formation on the At- 
lantie side of the Georgia watershed, and 
through South Carolina. 

In the Tuscaloosa or Potomac formation 
of the Cretaceous we have an almost par- 
allel case. In their component materials 
and in their mode of accumulation the two 
formations show striking similarities; in 
both are only vegetable remains, or those 
of land and fresh-water origin; both must 
have been accumulated in sounds, partially, 
at least, cut off from the sea, and the diffi- 
culties in suggesting the precise nature and 

*Am. Jour. Sci., Vol. I1., December, 1871. 
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origin of the barrier by which this exclu- 
sion of the sea was effected, are as great in 
the one ease as in the other, but in neither 
greater than the difficulties met in account- 
ing for the other great fresh-water forma- 
tion of the coastal plain—the Lafayette. 

In the ease of this Lafayette formation, 
two explanations of its origin have been 
offered, viz. : 

(1) That it was deposited along the bor- 
ders of the Gulf and Atlantic during a 
period of depression, when the shore line 
was at the landward margin of the forma- 
tion, and that the deposit was, therefore, a 
marine or estuarine one. 

To this the structure of the formation, 
its position upon a deeply eroded surface, 
and the entire absence of fossil remains 
appear to be well-nigh insuperable ob- 
jections. 

(2) That the materials were drifted 
down the channels of ancient streams, in 
places coincident in position with the mod- 
ern streams, and were thus of the nature 
of alluvial fans. All this would naturally 
happen during a period of elevation rather 
than of depression. In Alabama, the La- 
fayette does not seem to be confined to 
well-marked channels such as Dr. Hilgard 
finds in Mississippi, but it appears to have 
been spread over the whole face of the 
coastal plain of the Gulf as well as of the 
Atlantic, reminding one of a coalescence of 
alluvial fans on a large seale, as they spread 
out upon the plain, much after the fashion 
of the ice of the Piedmont type of glacier 
as displayed by the Malaspina. This view 
of the genesis of the formation would ac- 
count for many of the phenomena, and 
certainly for the absolute lack of all trace 
of fossils. 

In the nature of their materials; beds of 
sand often intricately false-bedded and of 
bright colors; beautifully laminated and 
gaily colored clays; great beds of massive 
clays of every variety, white, gray, reddish, 
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purple and variously mottled; in their 
structure and in the general impression 
which they make upon the observer in the 
field, the two formations, Potomae and 
Grand Gulf, are astonishingly alike, so that 
in the absence of fossils it would be impos- 
sible to distinguish the one from the other 
if both occurred in the same area. On the 
other hand, the Lafayette has a character 
of its own, different from either, and so 
well marked that the observer with any rea- 
sonable degree of experience will scarcely 
ever remain long in doubt as to its identity 
or be likely to confound it with anything 
else, even though it holds no fossils to guide 
him. 
EuGENE A. SMITH. 


UNIVERSITY OF ALABAMA. 


ANTHROPOLOGY AT THE SOUTH AFRICAN 
MEETING OF THE BRITISH ASSOCIA- 
TION FOR THE ADVANCEMENT OF 
SCIENCE, 1905. 

ONLY a few communications were brought 
by the over-sea members, and they all had 
a bearing upon South African anthropol- 
ogy. The president’s address presented a 
brief summary of our knowledge of South 
African anthropology and pointed out lines 
for future inquiry, with an urgent appeal 
for immediate and more thorough investi- 
gation in the field. Mr. Henry Balfour 
gave an account (illustrated by Jantern 
slides) of certain musical instruments of 
South Africa, dealing more especially with 
the musical-bow group of instruments. 
Mr. E. 8. Hartland read an elaborate paper 
on the totemism of the Bantu, in which he 
pointed out that the totemism of the Bantu 
had been of a type similar to that of the 
Australians and North American Indians, 
but that everywhere it has fallen into decay 
and become more or less replaced by an- 
eestor worship, and concomitantly father- 
right has replaced mother-right. Professor 
F. von Luschan gave an abundantly illus- 
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trated lantern demonstration on artificial 
deformation in Africa. The majority of 
the deformations, he holds, have been in- 
troduced from elsewhere and form part of 
an extensive amount of cultural borrowing 
by Africa from the East; perhaps indig- 
enous are ‘tattooing in relief’ and the de- 
formation of the lips. A second paper by 
Dr. von Luschan dealt with the origin of 
the Hottentots; he came to the conclusion 
that they were originally of Hamitie stock, 
mixed with Bushman blood, and that they 
are not, as generally believed, a Bantu- 
Bushman hybrid. Miss B. Pullen-Burry 
read a paper on the social and political 
position of the American negro. This was 
the only paper which did not deal directly 
with South African matters, but it had a 
definite bearing upon problems that are 
exercising the minds of colonists. All re- 
maining papers were by local authors. 
Stone implements of various kinds and 
the flakes and chips which resulted from 
their manufacture are very numerously and 
widely distributed in South Africa, and are 
receiving the attention of several collectors, 
who are attempting to allocate them to the 
various periods and types recognized by 
European archeologists. The refractory 
nature of a given rock or the lack of skill 
of the operator has a marked effect on the 
implement; but apart from these there are 
certain methods of technique which char- 
acterize European implements of known 
relative date. A great diversity of forms 
has been found in South Africa and most 
of these forms can be perfectly matched by 
European types, and to this extent South 
African archeologists are justified in speak- 
ing of paleolithie or neolithie or of inter- 
mediate types. Mr. J. P. Johnson, of 
Johannesburg, even goes so far as to dis- 
tinguish eolithie types in South Africa, or 
at all events types intermediate between 
eolithic and paleolithic implements. Tech- 


nique is, however, a very different matter 
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from chronology, and until the stratigraph- 
ical evidence has been more satisfactorily 
studied it would be rash to speak of a South 
African paleolithic period as being neces- 
sarily synchronous with that of Europe; 
but our South African colleagues are thor- 
oughly alive to this point. A further prob- 
lem is the racial affinities of the makers of 
the stone implements, and here again evi- 
dence is slowly being accumulated. We 
had papers by Messrs. L. Peringuey and 
J. P. Johnson on these subjects, and they 
exhibited many types of stone implements. 

A paper on the arts and crafts among 
the natives of South Africa by Dr. S. 
Schonland conveniently summarized our 
knowledge on the subject. This was fol- 
lowed by a paper by Mr. W. A. Squire on 
the art of Bushmen, which was illustrated 
by the exhibition of copies of Bushman 
paintings; these, and some other drawings 
that were exhibited, were a revelation to 
us all of the spirited and realistic skill of 
these clever draughtsmen. 

The remaining papers by government 
officials and missionaries dealt with the 
ethnography of various Bantu peoples. 
Among the more important of them were 
the following: One on the mental charac- 
teristics of the Bechuana, as deduced from 
a study of their language by the Rev. 
Canon Crisp, threw a new light to many of 
us on the intellectual capacities of these 
people and on their extraordinary command 
of language. Mr. H. E. Mabille presented 
a valuable memoir on the Basuto, an inter- 
esting tribe that still retains some measure 
of independence. M. Junod, who has al- 
ready published two valuable works on 
natives, gave us an account of the Thonga 
tribe and still further enlivened his bright 
paper by singing native songs; he also pro- 
vided a native to sing and play upon a 
xylophone. The Rev. W. C. Willoughby 
read an instructive paper on the totemism 
of the Beewana. The totem was a sacred 
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animal, an old and tried friend; its wor- 
shippers (if we may call them so) did not 
hunt or eat it or wear its skin, but avoided 
it as far as possible; they sang songs and 
danced in its honor. In the old days there 
is no doubt that the totem was regarded as 
the supernatural friend and ally of the 
tribe; it was respected and protected and 
men swore by it as by a sacred thing; but 
this sacredness had begun to vanish before 
the white man came. There is no trace in 
philology, customs or folk-lore of any sacri- 
ficial rite connected with the totem animals 
of these tribes. The author described eus- 
toms associated with useful plants and do- 
mestie animals which, in his opinion, were 
connected with totemism; an account was 
also given of the girls’ initiation cere- 
monies, in which it is evident there is a 


close connection between food and sexual . 


relations. 

Very interesting was the account given 
by Mr. C. A. Wheelwright, C.M.G., on the 
cireumeision lodges of the natives of the 
Zoutpansberg district of the Transvaal. It 
is extremely difficult to get any information 
on this subject, so these ‘Notes’ are of espe- 
cial value. The lodges usually last three 
months and public opinion forees the youths 
to attend. The lads are taught to sing, 
danee and drill, sexual matters are fully 
gone into and the laws and customs of the 
tribe are ineuleated; they are subjected to 
cold, whipping and privations to harden 
their physique and make them manly. 

The Rev. E. Gottschling gave a sketch of 
the history and customs of the Bawenda. 
The Bawenda inhabit the northeast corner 
of the Transvaal, between the Limpopo and 
the Levuva, but it is not yet known where 
was the original Wenda, the cradle of the 
tribe; the people, who are typical Bantu, 
apparently come down from the lake dis- 
trict of eastern Africa. Owing to their 


mountainous country they have been little 
affeeted by outside influences. 


The moun- 
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tain kraals are protected by stone walls 
six to eight feet in height and from four 
to six feet thick at the base; the two faces 
of the walls are carefully built, the inter- 
mediate space being filled up with earth. 
The huts of the chief oceupy the highest 
terrace in the kraal. Near the entrance of 
a chief’s kraal is an oblong, fortress-like, 
walled enclosure, or tondo, which is the 
‘school’ where the initiates are made into 
men, and in times of unrest it serves as a 
watch-house for the town guard. In the 
tondo stands a little round shed in which 
all the fetishes of the tribe are kept, to- 
gether with a carved wooden image of their 
totem and images of a man and his wife; 
these are carved in ebony and are about two 
feet in height; they are called votambo, or 
‘feast.’ The Bawenda have a dim idea of 
a Creator, Kosane his executive officer is 
the god Ralowimba, and Thovela is a be- 
nign mediator. They pray at the annual 
sacrifices to Modzime, who is the totality of 
the good souls of their ancestors with the 
founder of their tribe as head and the rul- 
ing chief as living representative. Prayers 
at these sacrifices are never directed to 
the three gods above mentioned, but always 
to the ancestors; but in every-day life they 
pray to Ralowimba. Three phases of re- 
ligious development are here seen existing 
at the same time: totemism, ancestor wor- 
ship and the acknowledgment of gods. 
These people would repay a more careful 
study as it is possible that they are con- 
nected in some way with the erecters of 
the stone buildings of Rhodesia. 

Mr. I. Randall Maclver, of Oxford, gave 
a lecture on the ancient ruins of Rhodesia, 
which he had been commissioned to report 
upon to the British Association. These 
widely spread and most interesting ruins 
have of late received a considerable amount 
of attention, especially Zimbabwe, the most 
elaborate of them all. The generally ac- 
cepted view is that the oldest of them were 
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built by, or under the direction of, a Semitic 
people, the favorite idea being that these 
forts protected the old mines from which 
King Solomon obtained his gold. Mr. Mac- 
Iver was bold enough to express the opin- 
ion that there is no evidence that strangers 
erected or directed the erection of these 
buildings; indeed, he believed they were 
entirely of native origin and were, as a mat- 
ter of fact, more or less specialized chiefs’ 
kraals. Further he stated that no proof 
has been produced that any of the ruins are 
more than a few hundred years old and he 
frankly speaks of them as medieval. This 
problem has thus entered upon a new phase, 
and we may expect a lively discussion in 
consequence. 

Although, taking them as a whole, the 
papers read before Section H were well up 
to the average merit, or indeed above it, of 
papers presented to this section at previous 
meetings of the British Association, the 
value to the anthropological members of the 
South African meeting was immeasurably 
greater than has hitherto been the case, for 
it has been one long demonstration in the 
field of the social life of various races of 
mankind and of their relations with each 
other. 

We came into contact with a large num- 
ber of government officials of every rank in 
the several colonies, as well as with mission- 
aries and others, and from them we were 
able to obtain a considerable amount of 
definite information concerning natives and 
the way in which they are governed. At 
first it is somewhat bewildering to note the 
different ideals concerning the native ques- 
tion and methods of treatment of the na- 
tives by the governments of the different 
colonies and protectorates. These are set 
forth at length, and with many contradic- 
tory conclusions by individual witnesses in 
the four volumes, ‘Minutes of Evidence,’ 
of the South African Native Affairs Com- 
mission, 1903-5. The ‘Report’ itself sums 
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up a good deal of the evidence and gives 
the conclusions to which the commissioners 
have arrived, and it will not fail to prove 
of interest to sociologists in the United 
States who are concerned with somewhat 
analogous problems. We had no time to 
enter fully into the native problems of the 
several colonies, but we learned sufficient to 
enable us to approach these problems with 
more appreciation of local conditions than 
was previously possible, and we are less 
likely in the future to settle the problems to 
our own Satisfaction in an off-hand manner 
or in a purely academie spirit. One can 
not help feeling that it would be worth 
while for a deputation of representatives 
of various colonies of South Africa to visit 
the United States of America with a view 
to seeing what has been done, wisely or 
unwisely, in the past with regard to the 
negro problem, and to note the trend of 
public opinion; since the experience of 
the United States may prove immediately 
beneficial to South Africa in some respects 
and also save future trouble. 

The native question in South Africa 
presents many aspects. In Cape Colony 
there is a large population of half-castes 
which is practically absent elsewhere. In 
all the colonies the natives are numerous 
and very prolific. Some tribes are still 
under the old tribal system, but in other 
communities this has been destroyed. A 
few natives live in towns, many in loca- 
tions near towns, where they are massed for 
labor purposes in a somewhat similar man- 
ner to the compounds in the mining centers, 
with the exception that in the :atter, wives 
and families are absent. In the native 
reservations the natives are allowed great 
freedom and they live their lives in the 
old manner so far as the altered conditions 
of the dominance of the white man, the 
diminished authority of the chiefs and the 
destruction of their cattle by rinderpest 
and red-water fever permit; some of these 
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communities are under direct missionary in- 
fluence, others are almost untouched by 
foreign teachings. Questions of present 
importanee are: To what extent shall these 
natives be educated? How can they best 
be made to contribute to the industrial de- 
velopment of the country? How much 
should they contribute to the revenue? 
What is to be their social status? Are 
they to have representation in Parliament, 
or are native councils to be instituted, and, 
if so, on what basis? or Are they to have 
no representation at all? The government, 
capitalist, missionary and colonist have 
usually very diverse opinions upon most of 
these points and we shall await with interest 
the compromises that will have to be made. 
A faetor that complicates some of these 
problems is the spread of the Ethiopian 
Chureh, the socio-religious propaganda of 
which is largely direeted by emissaries of 
the African Methodist Episcopal Church of 
America, and this movement may readily 
take political aspects which would require 
careful handling. 

The older eolonies of Cape Colony or 
Natal contain a large oriental population, 
‘Malays’ and Indians. 
communities keep largely to themselves and 
do not intermarry with other nationalities. 
The Indian element seems to be increasing 
in Natal and is going to prove a serious 
problem as the coolies and traders can un- 
dersell white men. From information ob- 
tained in Natal, it would seem that the 
Indian eoolies who were introduced to 
labor on the sugar estates start market- 
gardening on their own account and they 
can afford to give a higher rent for land 
than its value for growing sugar cane; if 
this spreads land-owners will let the land 
to the Indians and the sugar industry will 
suffer; thus there is a danger that the In- 
dians may destroy that very industry they 
were introduced to foster. 

The experiment of the introduction of 
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Chinese labor into the mines of the Trans- 
vaal is being watched very carefully, and 
already a diversity of opinion is being ex- 
pressed by those who are most interested 
in the problem; the two main issues being 
economic and social, (1) is it economical 
from the point of view of wages and out- 
put? and (2) is it desirable to introduce a 
new alien element into the colony ? 

Besides these sociological problems that 
are more immediately concerned with 
colored men, there are others confined to 
the white races. The last word has not 
yet been said on the relations between the 
Boers and the Britons, or between the 
transitory agents of capitalists and the 
colonial who makes the country his home. 
We were able to see something of the social 
effects of mining centers, of distributing 
and agricultural communities, as well as 
of frontier townlets, recent towns of great 
size, and long-established towns. Wher- 
ever we went we were confronted with 
insistent social problems of very varied 
character which ranged from the native 
savagery to the latest phase of civilization. 

With such a field it does seem a pity 
that there is no central bureau or institu- 
tion where information could be amassed 
and the multifarious problems studied. 
There is practically no systematic study of 
the natives anywhere in South Africa, so 
the great amount of individual knowledge 
which undoubtedly exists among many local 
persons is either unrecorded or uncoordi- 
nated when recorded. Thus South Africa 
affords a most favorable field for the study 
of the ethnology of the lower races and 
the sociology of the higher. 

Local ethnology is inadequately repre- 
sented in all the South African museums, 
and if the museum authorities do not bestir 
themselves it will soon be very difficult, if 
not impossible, to make exhaustive collec- 
tions, for changes are taking place with 
great rapidity. Museums are expensive 
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institutions, and as South Africa is under- 
going a period of financial depression the 
present does not seem a favorable oppor- 
tunity for asking for increased expendi- 
ture; but the need of collecting is so press- 
ing that it should be undertaken immedi- 
ately, even if the specimens can not now be 
exhibited. 

The native departments of various 
eolonies and of Rhodesia took a great deal 
of trouble to assemble natives for the in- 
spection of members of the section and it 
is due to their thoughtful efforts on our be- 
half that we were able to examine, measure 
and photograph representatives of many 
of the tribes of South Africa. Prison au- 
thorities also gave us facilities and by these 
means Bushmen, Hottentots and represen- 
tatives of various Bantu-speaking peoples 
were studied. The compound managers at 
several mines likewise gave special oppor- 
tunities for the examination of native 
laborers and our hearty thanks are due to 
all these gentlemen for their kindness. 

The managers of the large sugar factory 
at Mount Edgecombe, near Durban, enter- 
tained a large party and organized a series 
of native dances on a very large seale. A 
similar treat was two days later provided 
by the Natal government at Henley, near 
Pietermaritzburg, where some 2,000 or more 
natives daneed war and other dances for 
our delectation. These were very remark- 
able performances; many old residents had 
never seen the like and it is improbable 
that they will ever be repeated on a similar 
scale. At Henley the opportunity was 
taken to celebrate the marriage of Mhlola, 
the young hereditary chief of the Inadi 
tribe of Zulus, to a young woman whom 
he had selected to become his chief wife 
and mother of his principal heir. The 
ceremony was very lengthy, but it was most 
interesting ; the lobolo, or bride-dowry, eon- 
sisted of ten head of cattle. An elaborate 
dance of a large number of representatives 
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of various tribes was organized by the au- 
thorities of the Village Main Reef Mine at 
Johannesburg. 

Small parties of those specially inter- 
ested, by private arrangement, made visits 
to several Zulu kraals in Natal and had an 
opportunity of seeing the native at home. 
Much insight into the life of the natives 
was obtained, which will enable us to study 
the literature on these people with in- 
creased appreciation. The Rhodesian goy- 
ernment gave us similar facilities, and it 
was owing to its generosity and to the kind- 
ness of several officials that we were able 
to make long excursions from Salisbury and 
Umtali to visit Mashona and other kraals. 
These villages differ very considerably 
from those of the Zulus, as the Middle 
Bantu people of South Africa belong to a 
different stock from the Eastern or Zulu- 
Xosa stock; and a comparison between the 
two types was very instructive. Small col- 
lections were made at these kraals and 
many photographs were taken. Informa- 
tion was also obtained on special points 
from the elder men, with the assistance of 
the government official who accompanied 
us. Ona rapid excursion of this kind very 
little real work can be accomplished, but 
general impressions were gained and pre- 
vious accounts verified, and thus great bene- 
fit accrued to the visitors. 

The voyage home was not without its 
valuable lessons. In Portuguese East Af- 
rica we witnessed a barbaric dance in the 
middle of one night, and at Beira, Mozam- 
bique, and Mombasa we visited three types 
of coast towns and saw various types of 
natives. Finally we finished off with a day 
or two in Egypt and noted the medley of 
races in Cairo—a veritable ethnological 
kaleidoscope. 

Our extensive, though rapid, tour through 
and around Africa enabled us to see samples 
of nearly all the races and of many of the 
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tribes of that continent, and in this way it 
proved to be a very valuable demonstration 


in comparative ethnology. 
ALFRED C. Happon. 


SCIENTIFIO BOOKS. 


The Coral Siderastrea radians and its Post- 
larval Development. By J. E. Dvuerpen. 
Washington, U. S. A. Published by the 
Carnegie Institution. December, 1904. Pp. 
130, with 11 plates. 

This handsome Carnegie memoir contains 
the record of an investigation begun at the 
Institute of Jamaica and subsequently car- 
ried on at the Johns Hopkins University and 
the American Museum of Natural History 
in New York. The author’s prolonged resi- 
dence in the West Indies gave him unusual 
opportunities in the way of command over 
living material, and the memoir makes valu- 
able additions to our knowledge on many 
points of coral morphology. 

An introduction deals with the systematic 
zoology and the habits of the species which is 
abundant and accessible in Kingston harbor. 
The form is obviously one of those convenient 
hardy types destined to play a part in labora- 
tory investigations of histological and physi- 
ological character. Both the adult colony 
and the young polyp after metamorphosis 
grow in confinement and may be hand-fed. 
There follows an ample description of the 
anatomy of the adult. The species, like other 
West Indian corals, is possibly protogynous, 


although Professor Duerden calls to mind that . 


Gardiner has established the converse phe- 
nomenon, protandry for Flabellum. Duer- 
den takes up the question as to the way in 
which the coral skeleton, as a product of cel- 
lular activity, is produced. He confirms Miss 
Ogilvie’s observation that the corallum can 
be seen in favorable parts of the adult and 
young polyps to be composed of minute skel- 
etal units of a polygonal shape and exhibiting 
a fibro-crystalline structure. But whereas 
Miss Ogilvie interpreted these bodies as actual 
cells which were produced through the pro- 
liferation of the ectoderm, becoming calcified 
as fast as produced, Duerden regards them 
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as secretory products which are laid down 
wholly external to the ectodermal cells. In 
support of this view, essentially that advanced 
by von Koch, Duerden finds that the layer of 
ectoderm concerned in the production of the 
skeleton is always a simple layer, and that, 
moreover, it is always separated from the 
corallum by a homogeneous mesoglea-like 
stratum. It is in this stratum of homogene- 
ous matrix that the author believes the cal- 
careous crystals forming the skeleton are first 
deposited. 

A third section deals with the post-larval 
development. The larve, of the usual coral 
type, were obtained in July, and were kept 
under continuous observation for some months 
after attachment. Many valuable facts con- 
cerning the succession of the tentacles, mesen- 
teries and various parts of the corallum are 
recorded in this section. A feature of in- 
terest lies in the attention paid to individual 
polyps. The partial transparency of the 
young animal permits of instructive views 
during life, and thus in one and the same 
individual the correlated development of the 
various organs could be followed from day tr 
day. A result of this method was that periods 
of rapid growth and relative rest could be 
distinguished. The author points out that a 
phylogenetic significance possibly attaches to 
some of the more persistent stages, such as, 
for instance, that in which complete pairs of 
mesenteries (directives) are found at the two 
ends of the esophagus, with two pairs, each 
consisting of a long (complete) mesentery 
and a short one, on each side of the cesophagus. 
This condition continued unchanged for a 
period varying from three weeks to three 
months. The author’s theoretical views as to 
the meaning of this particular stage are 
summed up as follows: 

The long retention of freedom of the fifth and 
sixth pairs of protocnemes suggests to my mind 
an ancestry in which the mesenteries as a whole, 
including the metacnemes, were alternately long 
and short, excluding, of course, the axial directives. 
Among modern examples this is retained in the 
mesenterial system of the zoanthids, Porites, and 
Madrepora, and was perhaps characteristic of 
the Rugosa. 


~ 
i 
| 
“AS 
Ay 
ff 
iat 
= 
ee 
~ 
> 


498 SCIENCE. 


The building up of the corallum is followed 
out in detail through the formation of the 
third cycle of permanent septa. Among the 
illustrations of this part of the work special 
mention is due the microphotographs of 
macerated skeletons of developing polyps, and 
the figures of living polyps with the beginning 
skeleton in situ. Much interest attaches to 
Professor Duerden’s account of the develop- 
ment of the septa. It has been hitherto as- 
sumed that the septa of a new cycle appear in 
the exoceles (7%. e., the space between two 
pairs of mesenteries), but are later embraced 
by the newly appearing pairs of mesenteries 
in such wise as to lie in the entoceles (1. e., 
the space between the mesenteries of a pair). 
Thus the same septa would be first exocelic 
and then entocelic. In opposition to this 
scheme Duerden’s observations lead him to 
the conclusion that while exosepta are formed 
in successive cycles, they never become ento- 
septa. The cycles of entosepta are strictly 
new formations, appearing as do the primary 
six septa in entocelic spaces. The succession 
of the eyeles of exocelic septa is maintained 
through the continued peripheral bifurcation 
of preexisting exoceelic septa. The bifurcated 
extremities become the (exocelic) septa of a 
new cycle, while the main septum is incor- 
porated in the growing body of one of the last 
formed cycle of entosepta. Having respect 
only to the actual facts as observed in Sider- 
astrea, it-has been found that any one of the 
permanent septa, later than the first six, has 


a double origin. It is in part a new forma- - 


tion (entocelic), and in part a preexisting 
formation (exocelic). The two parts fuse, 
and the fusion is interpreted by Professor 
Duerden as the incorporation by a growing 
organ of the remnant of a vanishing organ. 
In a developing corallum according to this 
view exosepta are formed at each stage of 
growth, only to disappear as the permanent 
septa, entosepta, come into existence. Thus 
the development of coral septa affords an ex- 
cellent example of substitution: temporary 
organs precede and are replaced by perma- 
nent organs performing the same function 
as the former. As a corollary to this conclu- 
sion the author expresses his belief that the 
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exoseptal predecessors of the permanent septa 
do not wholly disappear in all corals, as inde- 
pendent structures, but persist in some species 
in the shape of the pali found in front of the 
larger septa. H. V. W. 


Die Krystallgestalten der Mineralogie in 
Stereoskopischen Bildern. Von Professor 
Tueopor Hartwic, Professor at the Staats- 
realschule in Steyr, Upper Austria. Vienna, 
Verlag von A. Pichler’s Witwe und Sohn. 
As the author says in his description of the 

set, the method of stereoscopic illustration 

has been applied within a few years in medi- 
cine, in technical science, as for instance in 
drawings of machines, for the representation 
of microscopic objects, and in the measure- 
ment of terrestrial and astronomical distances. 

In this application to crystallography Pro- 

fessor Hartwig has prepared 120 stereographic 

drawings of crystals, which are printed on 
white cardboard and placed in a simple stereo- 
scope with adjustable focus, the whole packed 
in a neat box. 

The drawings are divided into two sets, 

(A) the simple crystal forms and separate 

projections of the axes of the six systems, and 

(B) the more usual combinations in examples 

of natural crystals. The usual clinographic 

projection is used, modified of course for the 
stereoscope, and in all cases the axes are pro- 
jected inside the forms. The effect of solidity 
produced by these drawings and the clearness 
of the relations shown is surprising; in some 
ways they surpass the usual glass models with 
colored threads inserted to represent the axes. 

In the development of hemihedral forms from 

the corresponding holohedral the effect is 

particularly good and yet something is left 
to the imagination of the student in com- 
pleting their derivation. The drawings are 
intended to supplement solid models, espe- 
cially in individual instruction, and perhaps 
in some cases to replace the more expensive 
glass models, as with the hemihedral forms 
mentioned above. 

JoHn E. Wotrr. 


Zeitschrift fiir Lehrmittelwesen und pidagog- 
ische Literatur, Vol. 1, No. 7, 1905, pp. 217-220. 
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SCIENTIFIC JOURNALS AND ARTICLES. 

The Journal of Experimental Zoology, Vol. 
IIL, No. 1 (February, 1906), contains the fol- 
lowing papers: Edmund B. Wilson, ‘ Studies 
on Chromosomes, III.: The Sexual Differences 
of the Chromosome-groups in Hemiptera, 
with some Considerations on the Determina- 
tion and Heredity of Sex.’ This article pre- 
sents the final result of a comparison of the 
chromosome-groups in the Hemiptera-heter- 
optera, and shows that the two sexes exhibit 
constant differences that are traceable to the 
mode of fertilization, the spermatozoa being 
predestined in equal numbers as male-pro- 
ducing and female-producing forms. A gen- 
eral discussion of sex-production in relation 
to the chromosomes is given. David D. 
Whitney, ‘An Examination of the Effects of 
Mechanical Shocks and Vibrations upon the 
Rate of Development of Fertilized Eggs.’ 
Fertilized eggs of Arbacia, Asterias, Fundulus 
and Ctenolabrus were subjected to slight and 
violent mechanical shoeks and vibrations from 
a few seconds to several hours with no accel- 
eration of cell division occurring in the early 
stages, provided the temperature was kept 
uniform. John W. Scott, ‘Morphology of 
the Parthenogenetic Development of Amphi- 
trite’ A close comparison is made between 
the early development of the eggs of Amphi- 
trite and the development produced in un- 
fertilized eggs by certain salt-solutions or 
mechanical agitation. Charles R. Stockard, 
‘The Development of Fundulus Heteroclitus 
in Solutions of Lithium Chlorid, with Appen- 
dix on its Development in Fresh Water.’ 
Lithium chlorid in both fresh and sea water 
solutions was found to produce characteristic 
abnormalities in various stages of the devel- 
opment of the fish; varying the concentration 
of the solution varied the degree of abnor- 
mality induced. Fundulus eggs developed in 
fresh water more slowly than normally; only 
a small percentage hatched and these died 
very soon after. E. A. Andrews, ‘ Partial 
Regeneration of the Sperm-receptacle in 
Crayfish.” Removal of the phylogenetically 
new but physiologically necessary external 
sperm receptacle of adult female crayfish was 
followed by regeneration of an organ very 
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similar to the early larval state of the normal 
receptacle. A. J. Goldfarb, ‘ Experimental 
Study of Light as a Factor in the Regenera- 
tion of Hydroids.’ Colonies of Hudendrium 
ramosum, under the influence of previous il- 
lumination, regenerate hydranths, whether the 
colony be exposed or not; when not under such 
influence little or no regeneration takes place, 
unless colony be exposed; and exposure of one 
tenth to one sixth of a minute may suffice. 
An exposure of three to five hours, though 
generally not less than two days, is required 
for regeneration of hydranths of Pennaria 
tiarella. 


Tue November-December number of The 
Journal of Geology opens with a paper by 
Dr. T. W. Stanton on ‘ The Morrison Forma- 
tion and its Relations with the Comanche 
Series and the Dakota Formation.’ Dr. Stan- 
ton says that these beds have been under dis- 
cussion since 1877 and that the question 
whether the Morrison formation is Jurassic 
or Cretaceous is still to be answered. Dr. G. 
M. Murgoci, of the University of Bucharest, 
contributes an article on the ‘ Tertiary Forma- 
tions of Oltenia (the western part of Rou- 
mania) with regard to Salt, Petroleum and 
Mineral Springs.’ This is illustrated by a 
map, eleven figures and a synoptic table. The 
concluding contribution is a discussion of 
‘The Pleistocene Formations of Sankaty 
Head, Nantucket,’ by J. Howard Wilson. 


The American Geologist for November con- 
tains a paper by Professor G. Frederick 
Wright, on ‘Glacial Movements in Southern 
Sweden,’ which is illustrated by one plate. 
This is followed by W. G. Tight’s article on 
the ‘Bolson Plains of the Southwest.’ Mr. 
Warren Upham discusses the ‘ Glacial Lakes 
and Marine Submergence in the Hudson- 
Champlain Valley.’ Professor C. R. Keyes 
contributes a paper on ‘ The Jurassic Horizon 
around the Southern End of the Rocky 
Mountains.’ Anna I. Jonas gives a review of 
the occurrence and origin of the known ‘ Ser- 
pentines in the Neighborhood of Philadelphia’ 
and W. O. Hotchkiss gives ‘An Explanation 
of the Phenomena seen in the Becke Method 
of Determining Index of Refraction.’ Those 
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who expect to attend the International Geo- 
logical Congress in the city of Mexico next 
September will be interested to read the paper 
by F. N. Guild on ‘ El Instituto Geologica de 
Mexico.’ The number concludes with an in- 
teresting editorial on the consolidation of the 
Geologist with Economic Geology. 


SOCIETIES AND ACADEMIES. 
THE AMERICAN PHYSICAL SOCIETY. 


A REGULAR meeting of the Physical Society 
was held in Fayerweather Hall, Columbia Uni- 
versity, New York city, on Saturday, February 
24, 1906. President Barus presided. 

On motion the president, the secretary and 
kk. B. Rosa were made a committee to prepare 
a memorial to Congress urging the passage of 
the pending bill providing for the use of the 
metric system in all the government depart- 
ments. 

On motion a committee was appointed con- 
sisting of A. G. Webster (chairman), M. I. 
Pupin and P. C. Hewitt, to consider the prac- 
ticability of securing for the Physical Society 
an endowment fund, the income of which shall 
be available to meet the expense of committees 
appointed by the society to investigate and re- 
port on special topics of importance. 

The following papers were read: 


W. G. Capy: ‘A Direct-recording Magnetic 
Declinometer.’ 

W. G. Capy: ‘ A Machine for Compounding Sine 
Curves.’ 

A. W. Smiru: ‘The Damping of a Ballistic 
Galvanometer.’ (Read by title.) 

L. and Ernest Merritt: ‘ Further 
Experiments on the Decay of Phosphorescence in 
Sidot Blende.’ 

kk. L. Nicuorts and Ernest Merritt: ‘ The De- 
cay of Phosphorescence in a Certain Specimen of 
Willemite.’ 

E. B. Rosa: ‘The Gray Absolute Electro- 
dynamometer.’ 

B. B. Bottwoop: ‘ On the Relative Proportion of 
the Total a-ray Activity of Radioactive Minerals 
due to the Separate Radioactive Constituents.’ 

H. M. Dapourtan: ‘The Radioactivity of 
Thorium.’ 

CaRL Barus: ‘Nucleation and Ionization in 


CO, and Coal Gas.’ 
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H. T. Barnes: ‘Temperature Records of Noc- 
turnal Radiation.’ 

E. F. Nicnots: ‘On the Possible Separation of 
Electric Charges by Centrifugal Accelerations.’ 


The spring meeting of the society will be 


held in Washington. Ernest Merritt 


Secretary. 


THE SAN FRANCISCO SECTION OF THE AMERICAN 
MATHEMATICAL SOCIETY. 


THE ninth regular meeting of the San 
Francisco Section of the American Mathe- 
matical Society was held at Stanford Uni- 
versity, on February 24, 1906. Sixteen mem- 
bers of the society were in attendance; in 
addition to these there were present a number 
of high school teachers of mathematics who 
are not members of the society. The fol- 
lowing papers were read and discussed during 
the two sessions of the section: 


Dr. J. H. McDonatp: ‘ The theory of the reduc- 
tion of hyperelliptic integrals of the first kind 
and of genus 2 to elliptic integrals by a trans- 
formation of the nth order.’ 

Dr. W. A. MANNING: ‘On multiple transitive 
groups.’ 

Mr. ARTHUR RANuM: ‘A new kind of congru- 
ence-group and its application to the group of 
isomorphisms of any abelian group.’ 

Proressor D. N. LEHMER: ‘ On the orderly list- 
ing of substitutions.’ 

Proressor D. N. LEHMER: ‘ Note on the values 
of z of given modulus which give maximum or 
minimum values to the modulus of a given ra- 
tional integral function of z.’ 

Proressor R. E. ALLARDICE: ‘ Note on Le- 
gendre’s equation.’ 

Proressor R. E. ALLarpice: ‘On the multiple 
points of unicursal curves.’ 

Proressor E. J. WILCZYNSKI: ‘Outline of a 
projective differential geometry of curved sur- 
faces.’ 

Mr. E. T. Bet: ‘ Method of dealing with the 
problems connected with prime numbers.’ 

Dr. T. M. Putnam: ‘ Theorems on perfect num- 
bers.’ 

Dr. J. H. McDonatp: ‘A method of simul- 
taneous approximation to two consecutive roots 
of an algebraic equation of degree n all whose 
roots are real.’ 

Dr. J. H. McDonatp: ‘ Remarks on the calcu- 
lation of roots of Bessel functions.’ 
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Proressor M. W. HASKELL: ‘On collineations.’ 

Proressork G. A. MILLER: ‘Groups in which 
every subgroup of composite order is invariant, 
and a new chapter in trigonometry.’ 

Proressorn G. A. MILLER: ‘The groups which 
contain exactly thirteen operators of order 2.’ 


The next meeting of the section will be 
held at the University of California, on Sep- 
tember 29, 1906. G. A. MILLER, 

Secretary. 


THE SOCIETY OF GEOHYDROLOGISTS, WASHINGTON. 


Tue fourth regular meeting of the society 
was held on February 7, the following papers 
being presented: 

Decline of Artesian Head and Flows at Monte 
Vista and Denver, Colorado: C. E. Siesen- 
THAL. 

At Monte Vista in the San Luis basin the 
wells to the different aquifers show great uni- 
formity of flow, although outside of the town 
the wells to the same beds vary considerably 
in head and discharge. There is, likewise, an 
averaging of temperatures in the wells in 
town. These inconsistencies are explained by 
the mingling of the waters of the different 
aquifers owing to faulty casing or the absence 
of casing below the first flow. The flow and 
head are both much less than when the wells 
were first sunk. 

In the city of Denver there has been a sim- 
ilar decline, the head having fallen from 80 
or 90 feet above the surface in 1882-3 to 140 
feet below the surface in 1904, with the pros- 
pect of going still lower. The depression, 
however, is local, as the wells in the Platte 
Valley both north and south of the city still 


flow. 


Warm Mineral Springs in the Bighorn Basin, 

Wyoming: C. A. Fisuer. 

The Bighorn Basin in northwestern Wy- 
oming is essentially a broad structural valley 
formed between two large anticlinal folds, the 
Bighorn Mountains on the east and south and 
the Rocky Mountain front range on the west. 
Around the outer portion of the enclosed 
valley there are a number of minor folds which 
are roughly parallel to the larger uplift. 
These folds are crossed in several places by 
the larger streams draining the basin which 
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have cut in them deep narrow canyons. In 
these canyons or at their upper or lower ends 
hot mineral springs occur which are usually at 
or near the water level of the river. The 
largest of these is in the southern part of the 
basin near Thermopolis. It is situated about 
thirty feet above the Bighorn River near the 
axis of an anticline which exposes in its crest 
upper carboniferous rocks. The water has a 
temperature of 135° and the flow has been 
variously estimated at from 1,000 to 2,000 
gallons a minute. Hot springs of a similar 
nature are found at the lower end of Shoshone 
Canyon which crosses Rattlesnake Mountain 
anticline in the northwest part of the basin. 
The springs occur at the water level of the 
Shoshone River and the temperature is 98°. 
In the northeast part of the basin where the 
Bighorn River crosses Sheep and Little Sheep 
Mountain anticlines in Black and Sheep 
canyons, respectively, a similar phenomenon is 
observed. Here the springs occur in the 
canyons at the level of the river. The water 
is warm and somewhat mineralized. The 
water of these springs, which is under artesian 
pressure, is probably derived from some of the 
deep-seated porous formations outcropping 
high on the slopes of the surrounding moun- 
tains. The high temperature of the water 
may be caused either by its circulation in the 
porous formations at great depth (not by 
chemical action), or possibly by contact with 
bodies of heated igneous rocks at considerable 
depths. 


Tue fifth regular meeting of the society 
was held on February 21, the following pro- 
gram being presented: 


Underground Water in the Vicinity of El 

Paso, Texas; G. B. Ricuarpson. 

El Paso, Texas, which is the commercial 
center of a large area in southwestern United 
States and Mexico, is located in a region 
where the annual rainfall is less than ten 
inches and the water supply a fundamental 
problem. The Rio Grande is the main asset, 
although the flow of the stream is irregular. 
The bed of the river has been dry for several 
months at a time but during floods the flow is 
enormous. Irrigation has been practised in 
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the valley below El Paso for more than three 
hundred years, but recently, owing to in- 
creased irrigation on the head-waters of the 
river, the water supply has materially dimin- 
ished. Relief is expected from the proposed 
dam near Engle, New Mexico. 

Supplementing surface water, during the 
past few years, pumping plants for irrigation 
have been in successful operation. Water is 
found in sand about fifteen feet beneath the 
flood plain of the river and the wells are com- 
monly sunk to a depth of sixty feet where a 
bed of gravel is encountered. It has been 
supposed that the source of the underground 
water is the underflow of the Rio Grande, but 
recent tests, made at the narrows above El 
Paso, have established the fact that the under- 
flow there is insignificant, amounting only to 
about fifty gallons a minute, the velocity of 
the water being less than three feet in twenty- 
four hours. There is, however, a close rela- 
tion between the position of the water level 
in the valley wells and the stage of the river. 
Instead of the wells tapping a strong under- 
flow, it appears that the supply is derived 
from water stored in sand and gravel which 
are replenished chiefly during periods of 
floods. At such times the scour of the river 
is strong and the cover of silt is swept away 
so that there is direct access of water to the 
underlying porous material. Except in time 
of floods the river deposits silt, through which 
little or no water seeps. 

Until recently the water supply of El 
Paso has been derived from valley wells, 
but the quality of the water is poor, and since 
October, 1905, the city has been supplied from 
wells on the ‘mesa’ six miles northeast. In 
1903 an experimental hole 2,285 feet deep was 
drilled there, probably all the way through 
unconsolidated material, in which little or no 
water was found below the well-known hori- 
zon between 200 and 300 feet beneath the 
surface. At that depth in fine sand and 
gravel there is an excellent quality of water 
under a slight artesian head, but whether the 
supply is equal to the demand remains to be 
determined. The water company has sunk 
about a dozen wells of ten- and twelve-inch 
bore from which the water is raised by com- 
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pressed air, petroleum being used for fuel, 
and the city is supplied with about one and 
a half million gallons a day. Tests are being 
made of the capacity of the plant. 


Underground Water Conditions along the 
Lower Colorado River and Vicinity: Wis 
T. Lee. 

After outfitting at Kingman on the Santa 
Fe railroad a trip was made northward 
through the Hualpai Valley to the Colorado 
River. Notwithstanding that water often 
stands for considerable periods in ‘ Red Lake’ 
in the lowest part of the valley, borings have 
proved the non-existence of groundwaters 
down to 700 feet, the greatest depth yet 
reached, the absence being attributable to 
leakage into the Colorado River, which cuts 
the valley to a depth of about 1,400 feet. 
The conditions are similar in the Detrital- 
Sacramento valley and in the Cottonwood, 
Mohave and similar basins through which the 
river cuts. 

A boat was constructed at the Colorado 
and towed a few miles up stream to the 
mouth of the Grand Canyon near the point 
where the river strikes the Nevada state line, 
from which point the banks were examined 
to Yuma near the Mexican boundary. The 
present position of this part of the river is 
very clearly due to superimposition, moun- 
tain ridges and basins being cut indiscrimi- 
nately. An old valley, which was even deeper 
than the present canyon, but which was filled 
before the cutting of the latter, was seen at 
several points. A number of places were noted 
where dams might be erected to furnish power 
for mining purposes, but the height to which 
the river water would have to be lifted (500 
and 2,000 feet) is too great to admit of the 
economic irrigation of the uplands. Some 
springs occur, but they are not of economic 
importance. Below Black Canyon there are 
considerable flood plains which might be irri- 
gated from the river, but levees will be neces- 
sary to protect the land from the river during 
floods. The silts are so fine that little water 
can be obtained from them. 


M. L. Futter, 
Secretary. 
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THE CHEMICAL SOCIETY OF WASHINGTON. 

Tue 165th meeting of the society was held 
in the Cosmos Club on Thursday, March 8, 
1906. 

Dr. Edwin A. Hill read a paper on ‘ The 
Use of Physical Properties in Confirming 
Stereochemical Inferences as to Molecular 
Structure,’ illustrating his ideas by means of 
models. He pointed out the relation existing 
between the melting- and boiling-points of 
the cis and trans forms of stereoisomers, and 
showed that, in doubtful cases, this relation 
may be of use in supplementing chemica! 
data as to structure. He also explained his 
ideas regarding the plane projection of stereo- 
chemical formulas of open and closed chain 
compounds, speaking especially about the 
paraftin hydrocarbons and the sugars. 

Dr. William Frear, chairman of the stan- 
dards committee of the Association of Official 
Agricultural Chemists, spoke of the objects 
and work of that committee. He stated that, 
in their attempts to establish standards of 
purity for food products, they were at first 
strongly opposed by the manufacturers, many 
of whom now endorse their work. 

E. Waters, 
Secretary. 


THE TORREY BOTANICAL CLUB. 

Tue club met at the museum building of 
the New York Botanical Garden on February 
28. Vice-president Professor L. M. Under- 
wood presided, and twenty-one persons were 
in attendance. 

The first paper on the scientific program 
was by Dr. W. A. Murrill, on ‘A Destructive 
Disease of the Chestnut Trees.’ The disease 
in question was discovered last summer by 
Mr. H. W. Merckel in the New York Zoolog- 
ical Park, where most of the chestnut trees 
were found to be affected and many of them 
injured beyond hope of recovery. Besides 
being abundant about New York City, it is 
known to occur also in New Jersey, Maryland 
and Virginia, and its presence is suspected in 
Georgia and Alabama. The disease is appar- 
ently unknown to all our mycologists and the 
fungus appears to be undescribed. By cul- 
tures, inoculations and field studies, its mor- 
phology and life history have already been 
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quite well determined; but no treatment be- 
yond clean culture can as yet be suggested. 
The paper was illustrated by specimens, pho- 
tographs, drawings and cultures. 

The second paper was entitled ‘ Crategus 
of Dutchess County, N. Y.,’ by W. W. Eggle- 
ston. Many herbarium sheets were shown. 
The paper will appear in the April number 
of Torreya. It was briefly discussed by Pro- 
fessor Underwood. 

The last paper, by Miss Alice A. Knox, was 
entitled ‘A Cucurbitaceous Stem of the 
Desert.’ Ibervillea Sonorew, an American 
desert species of the Cucurbitacer, is note- 
worthy for its enormously thickened perennial 
stem, which frequently reaches a diameter of 
forty centimeters. This stem can exist an 
indefinite time without water, sending up 
yearly long flexible shoots. Its anatomy 
shows in general the ordinary stem structure 
of cucurbitaceous plants. There is a double 
ring of bicollateral bundles, a ring of stere- 
ome, and collenchyma in the cortex. Pecu- 
liarities of its histology are the irregular 
number of bundles, the absence of interfas- 
cicular cambium, and the great breadth of the 
medullary rays. An active cambium is found 
within as well as without the hadrome regions. 
Seattered sieve tubes occur in the periphery, 
and an elaborate system of secretory canals. 
adjoins the leptome regions ramifying also 
through pericycle and cortex. In the older 
stems supernumerary leptome bundles develop, 
often accompanied by pitted ducts which are 
cut off from the primary hadrome by the 
renewed activity of the wood parenchyma. 
A large periderm gradually forms, its cells 
finally encrusted with calcium carbonate. It 
is difficult to trace the age of these tubers, as 
the medullary rays are not formed yearly, but 
judging by the increase at the base of old 
shoots and by the development of young 
plants, they may sometimes be the product of 
half a century of growth. The paper was il- 
lustrated by drawings and living specimens. 
The paper was discussed by Dr. Rydberg, who 
mentioned the stem characters and geograph- 
ical range of Cucurbita. 


C. Sruart Gacer, 
Secretary. 
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THE NEW YORK ACADEMY OF SCIENCES. 
SECTION OF BIOLOGY. 

THe January meeting was devoted to re- 
ports by members who had attended the scien- 
tific meetings at New Orleans and Ann Arbor. 

At the February meeting Professor Britton 
presided in the absence of Vice-president 
Crampton. Professor F. S. Lee presented the 
results of his recent studies on ‘Acid and 
Fatigue.’ In previous communications to the 
academy the author’ discussed the physical 
phenomena of fatigue and the relation to them 
of lack of carbohydrate. The present paper 
presents the results of further researches on 
the causation of fatigue. The physiological 
action on muscle of sarcolactic acid, potas- 
sium sarco-lactate, mono-potassium phosphate, 
and carbon dioxide has been studied in detail. 
All of these substances are markedly fatiguing, 
their action consisting in general of a diminu- 
tion of lifting power and a slowing of con- 
traction. These substances, which are pro- 
duced during muscular activity, are rightly 
named fatigue substances. The author be- 
lieves, moreover, that fatigue in many patho- 
logical states, such as diabetes mellitus, fevers, 
carcinoma, anzmia, various disorders of di- 
gestion and inanition, is largely due to the 
pathological acids that are present and pro- 
duce the so-called acid intoxication of these 
diseases. He finds, for example, B-oxy-butyric 
acid, and its salts, which are characteristic of 
diabetes mellitus, to be fatiguing, like the 
physiological acid fatigue substances. Not 
unfrequently in pathological, as in normal, 
states both lack of carbohydrate and accumu- 
lation of acid are present as factors in the 
causation of fatigue. This is notably so in 
diabetes, fevers and inanition. 

Dr. B. T. Terry gave a résumé of recent 
work on the spirochete of relapsing fever. 

Dr. C. W. Hahn called attention to the pro- 
posed biological survey for the state of New 
York. M. A. 

Secretary. 


DISCUSSION AND CORRESPONDENCE. 


A CASE OF ISOLATION WITHOUT ‘ BARRIERS.’ 
I was glad to see Professor J. A. Allen’s 
article on ‘barriers’ in a recent number of 
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Science (February 23, p. 310), not only be- 
cause it convinced me that we are practically 
upon the same standpoint, but also because it 
has directed my attention to a possible im- 
provement in the expression of my views. 

I have maintained’ that in cases of a wide 
distribution of a species, where there are dif- 
ferent forms (varieties) within the range, 
which pass into each other, no continuity of 
ecological (bionomic) conditions is present. 
The word ‘continuity’ apparently does not 
exactly express what I meant to say, and 
Professor Allen, in the article referred to, 
defines the question again, and asks whether 
a case, where there are no barriers of any 
description, and where the different conditions 
of the extremes of the range of the supposed 
species pass into each other, would fall under 
my definition of discontinuity of bionomic 
conditions. If this should be so, he believes 
that we understand each other. 

Indeed, this is the case. As I have said in 
the former note, I consider this the first step 
toward complete isolation. Since I believe 
that species are formed gradually, by small 
steps, out of varieties, and that only complete 
isolation is the criterion by which it is pos- 
sible to judge whether a certain form is a 
species or not, it necessarily follows that com- 
plete isolation is also attained by degrees, and 
the first step in this direction is a differentia- 
tion of external conditions within the area of 
an existing species. Although, in the begin- 
ning, gradual transitions are present, and al- 
though the different conditions form a con- 
tinuous series from one extreme to the other, 
there is no uniformity, and I possibly should 
have used the latter word, instead of ‘ con- 
tinuity.’ 

On account of the transitions present in 
such cases, isolation is not yet complete, and 
we can not distinguish species, but only varie- 
ties. But if the transitions disappear, and 
isolation becomes complete, the paramount 
condition is fulfilled for the distinction of 
species. In many, possibly in most cases, 
complete isolation is marked by more or less 


* Science, January 12, 1906, p. 71. 
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distinet barriers,’ but, as I have said before, 
barriers are not always necessary. Professor 
Allen says (p. 312), that the ‘sedentary dis- 
position of individual animals’ may act as a 
barrier, and this is, indeed, what I am think- 
ing of, namely, the tendency of the individual 
to stick to certain surroundings, to keep close 
to certain ecological conditions. 

A case among the crawfishes of Pennsyl- 
vania may serve as an illustration. 

The southwestern corner of Pennsylvania 
and northern West Virginia, between Chest- 
nut Ridge to the east, the Kiskiminetas, Alle- 
gheny and Ohio Rivers to the north, and the 
Ohio River to the west, contains two burrow- 
ing crawfishes (chimney builders), namely, 
Cambarus monongalensis Ortm. and Cambarus 
diogenes Gir. Both are very closely allied, 
but they are good species, no transitional 
forms ever having been found. (Weight may 
be added to this by the statement that I col- 
lected, of either form, upward of 300 speci- 
mens, at 53 localities; at eight places both 
species were found associated.) 

C. monongalensis is restricted to the area as 
defined above, while C. diogenes largely goes 
beyond it. But within the above boundaries 
both species are found everywhere, often in 
very close vicinity, so that their ranges, in 
this section, truly are overlapping. Moreover, 
I have reason to believe that their centers of 
origin are in this same region (southwestern 
Pennsylvania and northern West Virginia), 
in the physiographical division called the Alle- 
ghenian Plateau (more specially: between an 
Old Tertiary and a Late Tertiary base level, 
the latter lying below the plateau). 

Here we have a case where two closely allied 
species became differentiated in the same re- 
gion, their centers of origin being identical, 
their present areas being largely overlapping, 
and they actually living often side by side. 

Nevertheless, there is isolation, and indeed 
complete isolation, but of purely ecological 
character. Both are burrowers, but C. mon- 
ongalensis lives in and near springs with pure 
and cold water, while C. diogenes is a swamp 


*See C. H. Merriam, Scrence, February 16, 
1906, p. 247 ff. 
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form, being content with any kind of water, 
but preferring more or less stagnant water 
along ditches, streams and in the river bot- 
toms. While CU. diogenes is not very par- 
ticular, C. monongalensis is, and the conse- | 
quence is that both species are isolated from 
one another, the one (monongalensis) occupy- 
ing places in the neighborhood of springs, the 
other (diogenes) appearing a little farther 
down stream. A further consequence is, that 
both species are separated to a certain degree 
according to elevation: C. monongalensis is 
found generally at altitudes between 1,200 
and 900 feet, while C. diogenes goes down 
from about 1,000 to 600 feet. 

As has been said, at certain places, both 
species come into contact, and, generally, they 
are never far from each other. Thus we can 
not talk of a ‘barrier’ between them, in the 
ordinary sense of the word. Nevertheless, 
they are separated, but the separation is 
brought about by—as Professor Allen puts it 
—the ‘ sedentary disposition’ of these animals, 
that is to say, by their ecological habits, they 
being restricted to certain ecological condi- 
tions, and refusing to leave them. It would 
be an easy thing for C. monongalensis, for 
instance, to follow down the stream at the 
spring of which it lives, and to settle in any 
swampy places farther below. But it does not 
do so, and, if single individuals are accident- 
ally swept down, they do not prosper, because 
they do not find congenial conditions, namely, 
pure and cold spring water, which, in this 
case, seems to be essential. 

This is a case of ‘ecological (or bionomic) 
isolation,’ where no ‘ barriers’ in the ordinary 
sense aré present. It seems that such cases 
are less frequent than topographic or climatic 
isolation, but I believe more will be discovered, 
as soon as attention is called to them, and I 
have no doubt that Professor Allen is able to 
quote similar cases offhand from his own 
rich experience. I called, years ago, atten- 
tion to a ease which, indeed, suggested the 
whole idea to my mind, namely, the case of — 
different species of the decapod genus Uci 
(fiddler crabs), living closely associated on 
the coast of East Africa, but each preferring 
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a certain ‘ facies,’ that is to say, each possess- 
ing different ecological habits.’ 

Further particulars about the ecological 
habits, geographical distribution and life his- 
tory of the crawfishes mentioned above will 
be given in my memoir on the crawfishes of 
the state of Pennsylvania, which is now ready 
for publication. A. E. OrtTMAnNN. 

CARNEGIE MUSEUM, 

Pirrspure, Pa., March 1, 1906. 


FACTORS OF SPECIES-FORMATION, 


To tue Eprror or Science: The short note 
by Dr. Ortmann in Science of January 12, 
1906, no less than the larger work of Gulick 
to which he refers, as well as much of the 
recent discussion of isolation as an evolution- 
ary factor, are all rich in illustrations of the 
need of a simple distinction. 

Unfortunately for the progress of evolu- 
tionary science among his contemporaries and 
immediate successors, Darwin began the title 
of his first book on evolution with the fateful 
words, ‘ The Origin of Species.’ Around this 
ark of a new biological covenant the chosen 
people of science have waged fifty years of 
sanguinary warfare, and it is now a very un- 
gracious task to convince them that the spe- 
cies-origination box never did contain the 
sacred relies of evolution. But if science is 
to seek truth rather than tradition, we may 
not close our eyes to the perception that the 
factors of species-formation are not at all 
factors of evolution. 

Questions of species-formation are gener- 
ally debated because of interest in evolution, 
though for purposes of scientific study and 
explanation the two lines of investigation are 
as completely distinct as gravitation and hy- 
drostatices. Isolation, in one form or another,* 

*See Ortmann, ‘Crustaceen’ in Semon, Zool. 
Forschungsreisen in Australien, ete., Jenaisch. 
Denksehr., 8, 1894, p. 67; and Ortmann in 
‘Bronn’s Klass und Ordn. d. Tierreichs.,’ 5, 2, 
1899, p. 1,202. 

‘ Chronological isolation may be quite as effect- 
ive for species-formation as separation in space, 
and permits species of common origin to become 
diverse while still occupying the same region. 
Many plants and insects, of tropical as well as of 
temperate regions, have their flowering times or 
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is an indispensable factor in the subdivision 
of species, but to evolution it contributes 
nothing whatever. Isolation may sometimes 
retard or prevent evolution, but it is not an 
evolutionary factor except in a minor and 
negative sense.” The two groups of phenom- 
ena belong to entirely different categories; 
stirring them together only keeps the emulsion 
from clarifying into the two component solu- 
tions. 

Evolution is a process of organic change 
and development, universal and continuous, 
and due to causes resident in species. Spe- 
ciation, to give the other process a name, is 
the origination or multiplication of species 
by subdivision, usually, if not always, as a re- 
sult of environmental incidents. Speciation 
is thus an occasional phenomenon which does 
not cause evolution, and is not caused by evo- 
lution. One procession of organisms may be 
divided into two, but it does not appear that 
the new groups will travel in any different 
manner than before, nor that they will go any 
faster or any farther than if they had not 
been separated. The subdivision enables the 
two parts to follow different roads and to 
arrive at different destinations, but it does 
not assist the evolutionary locomotion nor give 
us any clue as to how it is accomplished. The 
evolutionary interest of isolation is that each 
case affords additional evidence of continuous, 
progressive change as the normal evolutionary 
condition of all groups of interbreeding or- 
ganisms. The isolation of a new group is an 
interesting biological event, a crisis, as it were, 
in speciation, but it gives us no special oppor- 
tunities of studying the causes of evolution. 
Perception of these elementary facts would 
have saved the writing of many books, and 
breeding seasons restricted to annual occasions of 
extremely short duration. In some groups a 
considerable series of years may intervene be- 
tween periods of propagation, as in the bamboos 
and periodical cicadas. 

7A more extended presentation of this distinc- 
tion is to be found in ‘ Evolution Not the Origin 
of Species, Popular Science Monthly, March, 
1904. The paper was reprinted in revised and ex- 
tended form in the Smithsonian Report for 1904, 
pp. 397-412, under the title ‘The Evolutionary 
Significance of Species.’ 
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many unprofitable controversies. General 
theories of evolution are not to be established 
on speciation, either by natural selection, iso- 
lation or mutation. 

Gravitation furnishes what might be called 
a background for hydrostatics, and evolution, 
in a similar way, makes speciation possible. 
Isolated groups of organic individuals always 
become different. The vital equilibrium of 
specific bodies of organisms is sustained by 
interbreeding and evolutionary motion. An- 
alogies of physical phenomena of rest and 
inertia do not apply. To hold organic types 
uniform and stationary by selection has been 
attempted many times, but degeneration 
promptly ensues. Diversity and change are 
not the results of special evolutionary causes 
acting at rare intervals of species-formation, 
but are the normal and necessary conditions 
of organic existence. 

To understand species-formation, evolution 
must be taken for granted, as an Irishman 
might say, and as many savants of other 
nationalities have unconsciously written. If 
we are interested merely in the positional re- 
lations of the automobile, it is enough to know 
that the handle can be turned and that the 
wheels go round. Our progress can then be 
nicely explained by a few properly selected 
factors, such as: (1) Wheel-turning (con- 
tinued, inherited ‘ variation’); (2) roads to 
travel (by selection); (3) handle-turning (ac- 
commodation), to steer around corners and 
mud-holes. But to ask how the machine was 
constructed, how the handle turns it, and how 
the wheels happen to revolve, are bothersome 
questions of details with which taxonomic 
observers of automobiles do not need to con- 
cern themselves. Species travel because they 
are built that way, not because the environ- 
ment pushes them.’ Each species is equipped 
on the inside with the factors of its own evolu- 


* Darwin and some of his followers appear to 
have tacitly assumed what might be termed a 
specific constant of variability, so that natural 
selection by shearing off one side of the species 
could compel the other side to grow out, and thus 
roll the species along. How isolation could serve 
as an evolutionary factor seems not to have been 
indicated. 
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tion, such as heterism, symbasis and mitapsis, 
for maintaining the normal individual di- 
versity and the broad network of descent 
which are requisite for sustained organic effi- 
ciency and evolutionary progress.“ But all 
this is another story. The factors of species- 
formation afford very interesting matters of 
discussion, but let us not confuse ourselves 
further by imagining that they are factors of 
evolution. 
O. F. Coox. 
WaASHINeTON, D. C., 
January 27, 1906. 


SPECIAL ARTICLES. 


THE POSSIBILITY OF PSYCHICAL FACTORS IN 
ILLUSIONS OF REVERSED MOTION. 

One of the most interesting chapters in 
psychological optics is coneerned with what 
have been variously termed ‘ after-images of 
motion,’ ‘ antirheoscopic phenomena,’ ‘ subjec- 
tive complementary movements,’ or ‘ illusions 
of reversed motion,’ These illusions are quite 
easily observed, e. g., by fixating a rotating 
dise on which a heavy spiral line has been 
traced, or a rotating drum on which lines have 
been drawn at right angles to the direction 
of movement, or by watching the landscape 
from the window of a moving train or the 
waves of a stream from its bank. A very 
pretty demonstration (the ‘water-fall illu- 
sion,’ first described by Addam in 1834) may 
be secured by fixating for a half-minute some 
convenient mark seen through the falling 
spray of a water-fall, and then transferring 
the gaze to a neighboring cliff, which will 
promptly ‘flow’ upward in a most striking 
manner. Indeed, some observers experience 
all the unpleasantness of a vertigo from this 
simple experiment, and several writers relate 
the two phenomena by giving similar theo- 
retical explanations. 

These illusions of reversed motion have been 
under observation from time to time since the 
first published account by Purkinje in 1825, 
and have been experimentally examined in 
numerous ingenious ways, first by Plateau in 

** Evolution of Cellular Structures,’ Bull. 81, 
Bureau of Plant Industry, U. 8. Department of 
Agriculture. 
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1849, and subsequently, to cite the best-known 
researches, by Oppel (1856), Helmholtz 
(1866), Dvorak (1870), J. J. Hoppe (1879), 
Thompson (1879), Zehfuss (1880), Bowditch 
and Hall (1880-2), Budde (1884), Exner 
(1887, 1888-9, 1899), Heuse (1888), Stern 
(1894), J. Hoppe (1894), Borschke and Hes- 
cheles (1902) and Szili (1905). 

The theoretical explanations of these phe- 
nomena may be roughly divided into those 
based upon psychical processes and those based 
upon physiological processes set up in the 
visual apparatus. Z6llner explained the phe- 
nomena that had been described by Plateau 
and Oppel, as he did his own well-known illu- 
sion, as a purely psychical falsification of 
judgment. Budde, somewhat similarly, at- 
tributed them to false interpretation of cor- 
rectly reported sense-impressions. The phys- 
iological explanations, to follow Szili, may be 
subdivided into three groups, according as the 
essential basis of the illusion is found (a) in 
eye-movement, (b) in the ‘ tailing-off’ of the 
retinal excitation or (¢c) in specific retinal 
after-images of movement. The first position 
is represented by Purkinje and, more notably, 
by Helmholtz; the second by Johannes Miiller, 
W. Stern and Wundt; the third, with vari- 
ous modifications, by Plateau, Dvorak, Mach, 
Zehfuss, J. Hoppe, Exner and Szili. 

With the general conclusions of the last- 
named group of investigators I do not wish to 
quarrel, but I have noted indications that, 
under certain conditions, there may be an 
illusion of movement of apparently ‘ central,’ 
if not strictly psychical, origin. As my ob- 
servations were but incidental to other work, 
and as I have had no opportunity to make ex- 
tended experiments, I can but report them, 
with apologies for their incompleteness, in the 
hope that some one may be interested to pur- 
sue the matter further. 

While experimenting in the Cornell Educa- 
tional Laboratory upon the transference of 
habits, Mr. Althaus, one of our graduate stu- 
dents, had oceasion to teach the telegraph 
alphabet to several observers. To insure uni- 
formity in ‘ sending’ the dots and dashes, suit- 
able perforations were made in a sheet of 
kymograph paper, which was then placed upon 
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the revolving drum: contact between the metal 
drum and a flexible copper brush operated the 
sounder at each perforation. These and other 
conditions obliged the experimenter to watch 
the passage of the perforations past the tip 
of the brush for one to two hours daily dur- 
ing a period of two months—perhaps forty- 
five hours in all. 

My experimenter was, at first, ignorant of 
the illusion of reversed motion, as appeared 
rather amusingly by the fact that for two 
weeks he had regularly thrown the brush out 
of contact whenever he stopped the kymo- 
graph, under the impression that there was an 
objective backward movement of the drum 
that might damage the contact point or the 
paper. Now, shortly after this, he reported 
that the drum appeared to reverse slightly 
whenever he glanced at it, without its having 
been seen just previously in motion—as, for 
instance, when first entering the laboratory 
for the afternoon’s work. This new illusion 
became stronger as the experimentation went 
on, and finally became so persistent that, after 
six weeks’ disuse of the kymograph, it was still 
strong, and, after eight weeks, still definitely 
present. 

To test this observation, I placed on the 
drum a sheet ruled with vertical black stripes 
4mm. wide and 15mm. apart. Close to the 
drum was placed a fixation-point, for which 
IT found most satisfactory a bit of black card- 
board 9mm. square, provided with a small 
white center 3mm. square and supported on 
a slender wire. When the drum (rotating 
about its vertical axis) was driven at moderate 
speed—say four revolutions per minute—the 
usual phenomena of illusory reversal were ob- 
servable. Furthermore, by nearly continuous 
observation for forty-five minutes, I was able 
to secure a slight, but definite, reversed mo- 
tion just at the moment of glancing at the 
drum, though after an interval of from ten 
to fifteen minutes of non-stimulation. But I 
was not able, in the time at my command, to 
establish the illusion so that it would persist 
several hours or days, as was Mr. Althaus with 
his prolonged tests. Recently, Professor Sea- 
shore has reported to me a somewhat similar 
indication of ‘central’ factors in an illusion 
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of reversed motion secured during a lengthy 
train journey. 

If one admits the accuracy of these observa- 
tions, they seem to me somewhat to modify 
the current theoretical explanations of the 
illusions of reversed motion. Such an asser- 
tion as that of Bowditch and Hall, for in- 
stance, that ‘it is impossible to conceive how 
this persistent after-impression of motion can 
be a product of experience or association,’ 
may, perhaps, be satisfactory so far as their 
observations go, but does not seem satisfactory 
when our observations after prolonged stimu- 
lation are also considered. Still, it may well 
be, and I think is, true that the illusion 
we are describing is independent of the illu- 
sion of reversed motion generally secured. 
On the other hand, an observation of Exner’s, 
to the effect that an after-image of movement 
can be engendered by passing the eye over 
resting objects as well as by the usual method 
of moving objects past the resting eye, may 
possibly furnish the cue to the explanation of 
the matter under discussion, without the as- 
sumption of an illusion of judgment or of 
any other ‘central’ process. It may be that 
continued and intent scrutiny of the perfo- 
rated drum-paper induced a habit of eye-move- 
ment in my experimenter, and that the sight 
of the drum was thereafter a stimulus which 
innervated unconscious eye-movements, even 
after the lapse of considerable time-intervals. 
This hypothesis, however, would appear to 
necessitate the acceptance of the rather de- 
batable theory of unconscious eye-movement 
propounded by Helmholtz. 


Guy Montrose WHIPPLE. 
CORNELL UNIVERSITY. 


A NOTE ON MID-CRETACEOUS GEOGRAPHY. 


Ix his Berne address, published in the 
October number of the American Geologist, 
Professor Osborn refers’ to the apparent geo- 
graphical unity between North and South 
America during the mid-Cretaceous and con- 
tinuing possibly to the basal Tertiary. This 
connection is indicated by the fauna of the 


* Osborn, H. F., Amer. Geol., 36: 213, 1905. 
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Notostylops beds of Patagonia.* Hauthal, 
who has done more or less stratigraphical work 
in the region referred to, published a brief 
note on some of these formations several years 
ago,’ which is of some interest in this connec- 
tion because the same observer discovered a 
plant-bearing layer at one horizon, which 
yielded a number of forms of great interest, 
particularly from the view-point of the phyto- 
geographer. These plants were worked up 
by Kurtz.‘ His paper, from the fact that it 
was not illustrated and because of its place of 
publication and language, being in Spanish, 
is not likely to attract the attention of paleon- 
tologists which it deserves, and is worth re- 
calling at this time.* 

The plants occur at Cerro Guido in the 
province of Santa Cruz, in a layer of fine gray 
sandstone which grades upward into a coarse 
greenish sandstone, the whole fifty to sixty 
meters in thickness and overlain by beds cons 
taining Tertiary fossils. 

The Argentine geologists correlate the lower 
Notostylops beds containing a rich vertebrate 
fauna and this plant horizon with the Ceno- 
manian. If the determinations are correct, 
which fact it is difficult to properly estimate, 
because they are not figured, the plants fur- 
nish striking confirmation of this view. 
There are thirty-one forms described, in- 
cluding a new species in Abietites, Araucarites 
and Perseophyllum. Eliminating these from 
our calculations, we have twenty-eight forms, 
of which twenty-one, or seventy-five per cent., 
are characteristic types of the Dakota group 
flora. It is a significant fact that the meager 


?Ameghino, F., ‘Sinéptico de las formaciones 
sedimentarias, terciarias y cretficeas de la Argen- 
tina. Anal. Museo Nacional Buenos Aires’ 
(iii.), 8: 1-12, 1902. 

*Hauthal, R., ‘Ueber patagonisches Tertiar, 
ete.,’ Zeitsch. Deutsch. geol. Gesell., 50: 436-440, 
1898. 

* Kurtz, F., ‘Contribuciones A la paleophytologia 
Argentina-Sobre la existencia de una Dakota 
Flora en la Patagonia austro-occidental,’ Revista 
Museo La Plata, 10: 43-60 (1899), 1902. 

Wilckens, Neues Jahrb. f. Min. Geol. 
Paliont., 21: 98-195, October, 1905, gives a quite 
full historical review and admirably summarizes 
our present knowledge of Patagonian geology. 
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flora from the heretofore most southern known 
Dakota outcrop containing plants, namely, the 
Woodbine formation of Texas, contains two 
species which are identical with Argentine 
forms. Four identical forms are found in 
the Magothy and three in the Raritan of the 
Atlantic coastal plain, two occur in the Atane 
beds of the west coast of Greenland, which are 
usually classed as Cenomanian, and one occurs 
in the Patoot beds (Senonian) of the same 
region. Two forms are common to the Ceno- 
manian of Bohemia and one is found in the 
Senonian of Prussia and Bulgaria. The only 
possible lower Cretaceous form contained in 
this flora is one which Kurtz identifies as 
Asplenium Dicksonianum, which, as currently 
understood, ranges from the Kootanie and 
Kome beds into the upper Cretaceous. This 
view is probably erroneous, as I have a number 
of facts in support of the view that the lower 
Cretaceous forms which have been referred to 
this species are distinct from those which 
occur in the upper Cretaceous. Kurtz iden- 
tifies one species with a, basal Eocene form of 
North America and another with a_ basal 
Eocene species of Belgium. 

The flora as a whole has an entirely Ceno- 
manian facies and its remarkable similarity 
to that developed in the central west during 
the mid-Cretaceous certainly points very 
strongly to a community of origin. Were the 
evidence less convincing in its array of forms 
it would be an easy matter to infer that 
Kurtz’s Liriodendron Meekii was a legumin- 
ous leaflet, and that his species of Cinnamo- 
mum, Litsea and Sassafras were simply the 
Cretaceous precursors of the abundant Laura- 
ceous forms which occur in the modern flora 
of South America, but such a view is entirely 
untenable in the light of the disclosed species 
of Liquidambar, Cissites, Persea, Menisperm- 
ites, Platanus, Populus, Betulites, Quercus, 
ete. 

These facts will suggest to some the possi- 
bilities of a southern origin of our upper Cre- 
taceous floras quite the opposite of the usually 
accepted view that they had their origin in 
the far north. However this may be, the evi- 
dence, it seems to me, conclusively points to 
a geographical connection between North and 
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South America during the mid-Cretaceous, at 
which time the mid-Cretaceous North Amer- 
ican flora extended southward, reaching Ar- 
gentina and displaying a Cenomanian flora at 
a somewhat later time than that assigned to 
it by the Argentine geologists. In other 
words, that while these South American beds 
are homotaxial they are not synchronous with 
the North American Cenomanian, the time 
interval between them being that which was 
necessary for the northern flora to spread from 
about the latitude of Texas to that of Pata- 
gonia. 

Further than this, such facts go a long way 
toward discrediting Von Ihering’s theory, ap- 
provingly quoted by Ortmann in the Princeton 
Expedition Reports, that northern and south- 
ern South America are to be regarded as 
genetically different and separated, at least 
until well into Tertiary times, by a sea con- 
necting the Atlantic and Pacific. 

Epwarp W. Berry. 

MARYLAND GEOLOGICAL SURVEY, 

BALTIMORE, MD. 


AGE OF PETROLEUM DEPOSITS, SARATOGA, TEXAS. 


Wuite careful watch has been kept on the 
drilling of a number of wells in this district, 
it is only within the present month that fos- 
sils have been found in such condition as 
permitted their accurate determination and 
the recognition of their geological horizon. 

A bed of shells was noticed in one or two 
wells drilled by the Rio Bravo Oil Co. at a 
depth of approximately 1,100 feet, but the 
specimens were so fragmentary that nothing 
could be made of them. Mr. Robinson, who 
is drilling a well west of the proven field, 
found this same bed at 1,158 feet and was 
fortunate enough to get a number of fair 
specimens. He turned these over to the 
writer, who sent them to the United States 
National Museum for identification. 

Dr. W. H. Dall, under date of January 18, 
makes the following report on them: 

In regard to the small lot of fossils from 1,158 
feet, Robinson well, Saratoga, Texas, referred to 
by Dr. Dumble in the letter of January 12, here- 
with returned, I have to report as follows: it 
contains— 
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Donaw (sp. nov.?). 

Corbula inaequalis Say. 

Divaricella dentata Wood. 

Mangilia sp. (ef. cerina K. & 8.). 

Natica sp. fragm. 

Terebra (Oxymeris) var. indenta Dall—fragm. 

Anachis sp. fragm. 

Pecten sp. fragm. 

Spine of Cidaris? fragm. 

These are almost certainly upper Miocene shells 
of the same age as those of the Galveston well, 
reported on by Professor Harris. 


As the bed from which these shells were 
gotten is between the upper and lower oil 
sands, and as there is no appreciable difference 
in the character of the sediments above and 
below, including the lower oil horizon, it 
would seem most probable that the age of this 
oil pool is the Upper or Deep Well Miocene 
of Harris. 

It is interesting to note that this is the 
first locality in Texas outside Galveston Island 
at which these fossils have been found. 


E. T. DuMBLE. 


CURRENT NOTES ON METEOROLOGY. 


TEMPERATURE IN CYCLONES AND ANTICYGLONES. 

Ir is known to readers of these ‘ Current 
Notes on Meteorology’ that the temperatures 
obtained by means of kites in cyclones and 
anticyclones at Blue Hill Observatory do not 
agree with the results obtained by Hann, 
Teisserene de Bort and others in Europe. In 
the November number of the Meteorologische 
Zeitschrift, Hann discusses a recent paper by 
H. H. Clayton, which appeared in the Bei- 
trage zur Physik der freien Atmosphare, No. 
3, and was recently briefly summarized in 
these columns. Hann points out the differ- 
ence in the method of treatment adopted by 
Clayton on the one hand, and by Teisserenc 
de Bort and himself on the other, and notes 
that in general in dynamic meteorology baro- 
metric maxima and minima do not mean the 
crests and troughs of pressure waves at a 
given place, but the regions from which the 
pressure (at least as a whole) decreases in all 
directions (maxima) or increases (minima). 
Hann and Teisserene de Bort, in their studies, 
used the daily weather maps as the basis, and 
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not the barogram at a single station, for they 
are of opinion that the vertical distribution 
of temperature above a single station at those 
times when the trough or the crest of a pres- 
sure wave passes over it has no clearly defined 
physical significance. “This method has led 
to the conclusion (observations on mountains 
and those obtained in the free air by means 
of balloons are in agreement on this point) 
that, at least in winter, the mass of air in 
cyclones averages colder than that in anti- 
cyclones (as Hann first pointed out in April, 
1890). This does not imply that there may 
not also be smaller cyclonic whirls, especially 
in summer, which are relatively warm. The 
thermal conditions of tropical cyclones are 
still uncertain, and it would be a mistake to 
attempt to refer all atmospheric whirls back 
to the same cause.” 


LIFTING POWER OF ASCENDING AIR CURRENTS. 


In the Monthly Weather Review for Sep- 
tember, 1905 (issued November 29), H. H. 
Clayton cites some cases of the lifting power 
of ascending air currents in quiet summer 
weather. On August 6, 1894, at Blue Hill 
Observatory, a kite was caught in an ascend- 
ing current about fifty feet above the top of 
the hill, and rose rapidly toward the zenith, 
circling as it rose. A large cumulus cloud 
was passing at the time, and the kite followed 
this cloud toward the east, until, being drawn 
out of the ascending current, the kite fell 
rapidly to the ground. On September 8 last, 
as reported by John Ritchie, Jr., a piece of 
parafline paper was carried nearly vertically 
upward from the top of Mt. Chocorua, N. H., 
reaching a height of at least 1,000 feet. There 
was very little wind stirring at the time, and 
the paper rose steadily upward, not as if blown 
by a gust of wind. Both kite and paper were 
probably lifted by ordinary ascending cur- 
rents of air such as commonly exist on sum- 
mer days. 

CLOUDS AND HEALTH. 

Mayor Cuas. E. Wooprurr, U. S. A., who 
has recently written a book on the effects of 
tropical light on the white race, setting forth 
the view that the sunlight is a very important 
factor in the problem of acclimatization in 
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the tropics, has advanced the opinion, which 
will seem highly revolutionary to most per- 
sons, that the low death rates in the cities on 
our northern Pacific coast result from the 
cloudiness of those places. Dr. Woodruff 
holds that races are colored in a way to resist 
the effects of too much sunlight, and that the 
white race is fitted, not for the most sunny 
latitudes, but for the least sunny ones. Fur- 
ther, he believes that the blonds are gradually 
eliminated through greater susceptibility to 
disease in the lighter parts of a country, while 
the brunettes survive, being stronger and less 
injuriously affected. 


NOTES. 


THose who are interested in the very in- 
genious cipher code used by our Weather 
Bureau in the transmission of its observations 
will find an account of ‘ Weather Bureau 
Cipher Codes,’ by Professor E. B. Garriott, in 
the Monthly Weather Review for October, 
1905. 


Proressor W. Il. PickertinG has recently 
published a paper on ‘ Martian Meteorology’ 
in the Annals of the Harvard College Ob- 
servatory, Vol. LIII., No. VIII. In the 
Monthly Weather Review for October, 1905, 
Professor Cleveland Abbe gives a brief sum- 
mary of the investigations on this subject. 


Ir has been noted that when hailstones are 
melting away in a pail of water they end their 
career by giving up a large bubble of air 
which had evidently been enclosed, under 
great pressure, in the white snow at the center 
of the hailstones. Observations of this fact, 
and also of the size of the cavity that appears 
to contain the air and of the size of the bubble 
as it ascends through the water, are desired by 
the editor of the Monthly Weather Review, 
Washington, D. C. 


Das Wetter for December, 1905, contains 
the results of an investigation of the value of 
radiation from the sky, carried out by W. 
Gallenkamp by means of an apparatus de- 
signed by himself for this work. This subject 
has received but little attention as yet. 


R. DeC. Warp. 
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ENTOMOLOGICAL NOTES. 


E-NDERLEIN has found a curious wingless fly 
in Germany, which has much resemblance 
both in shape and movements to a Thrips.’ 
Ile refers it to the Bibionide. It has halters, 
and rather large long legs; only one female 
specimen is known, and doubtless the male 
will be winged. 


Mr. S. Graenicuer has investigated the 
larval habits of several parasitic bees and 
obtained some highly interesting results.* In 
the three cases of Stelis with Alcidamea, 
Celioxys with Megachile, and Epeolus with 
Melissodes he finds that the parasitic larva is 
provided with sharp mandibles and an aggres- 
sive temperament, so that it attacks any larva 
it meets in the nest, even of its own kind. In 
some cases the larva loses its sharp jaws at a 
later moult, and thereafter feeds on the honey 
and pollen stored by the host-bee. The larva 
of the host-bee has blunt jaws, and though 
often larger than its enemy, never attacks it. 


Mr. Cart Hartman is the author of an 
interesting paper on the habits of some Texan 
solitary wasps.’ He has watched, more or less 
thoroughly, the habits of twenty-eight species, 
belonging to various families. Several species 
are shown to vary in the method of making 
and closing the nest, and in stinging and 
carrying their prey. Some species are 
extremely fastidious in choice of prey, but 
Microbembex will take any insect, dead or 
alive, to provision her nest. He considers 
that the primary purpose of the sting is to 
paralyze the prey, but in some cases it 
also kills them. In finding their nests 
he believes that these wasps are guided by 
sight, and a memory of landmarks; and he 
adduces some evidence to show that varia- 
tion in habits is proportionate to the physical 


‘* Thripsomorpha paludicola, n. gen. n. sp., eine 
neue deutsche fliigellose Fliige,’ Zool. Jahrbiicher, 
Abt. Syst., XXI., pp. 447-450, 1 pl., 4 figs., 1905. 

**Some Observations on the Life History and 
Habits of Parasitic Bees,’ Bull. Wisc. Nat. Hist. 
Soc., III., pp. 153-167, 1 pl., 1905. 

°* Observations on the Habits of Some Solitary 
Wasps of Texas,’ Bull. Univ. Texas, No. 65, pp. 
72, 4 plis., 1905. 
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variability of the species. Like all who have 
studied these creatures, he finds that Ammo- 
phila is the most remarkable, the most intel- 
ligent and interesting; and the most attractive 
of his twenty-four photographs refer to this 
wonderful wasp. 


Tue Festschrift Mébius* contains four ento- 
mological articles. The first is by Dr. K. 
Kraepelin, on ‘ Die geographische Verbreitung 
der Seolopendriden,’ pp. 167-194. The author 
tabulates the distribution of each subfamily, 
from which it is seen that the neotropical 
region is especially rich in Cryptoptine, the 
oriental region in Otostigminz, while the 
African and neotropical regions have equal 
claims as the home of the true Scolopendras. 
The family, as a whole, is more fully repre- 
sented in South America than elsewhere, with 
seventy species, nearly equally divided among 
the three subfamilies. It may be noted that 
although the palearctic region has fewer spe- 
cies than the nearctic, yet it has more endemic 
species. 

The second article is ‘Ueber die Ent- 
wicklungsstufen der Steinlaiifer Lithobiide, 
und Beitrige zur Kenntnis der Chilopoden,’ 
pp. 195-298, 3 pls., by Dr. K. W. Verhoef. 
He describes the immature stages of several 
species of Lithobius, showing the increase in 
number of segments, legs, antennal joints and 
ocelli in each stage. He finds eight stages 
before maturity, the last four of which he 
designates as follows: fifth, agenitalis; sixth, 
immaturus; seventh, prematurus; eighth, 
pseudomaturus. The number of legs does not 
increase beyond the ‘ agenitalis’ stage, while 
the antennal joints and ocelli increase in 
number to maturity. The remainder of his 
article consists of notes on the morphology of 
various parts of the body, and an account of 
a case of cannibalism. 

Dr. H. J. Kolbe presents the third article, 
‘Ueber die Lebensweise und die geographische 
Verbreitung der coprophagen Lamellicornier,’ 
pp. 475-594, 3 maps. The author gives a 
résumé of the known life history of the vari- 
ous species, and then enters a long discussion 
of their geographical distribution; tabulating 


* Zool. Jahrb., Suppl., Bd. 8, 1905. 
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the subfamilies and genera (with number of 
species) for each region. From these studies 
he divides the Palearctic region into four 
subregions: Europeo-Siberian, Mediterranean, 
Turkestain and Chino-Japanese. The African 
region he subdivides into Tropical, South Af- 
rican and Madagascar. The Indian is di- 
vided into Upper Indian (including South 
China and Formosa), Lower Indian (including 
Ceylon) and Indonian (including the Philip- 
pine and Sunda Islands). The Australian 
region he divides into Melanesian, New Hol- 
land (including islands of the South Seas) 
and New Zealand. The Neotropical fauna is 
grouped in the Argentino-Patagonian (in- 
cluding Chile), the Brazilian, the Central 
American and the Antillean subregions. The 
Nearctic he divides into but two subregions, 
the cismontane, and the transmontane or Cali- 
fornian. Africa appears to be the most fertile 
region for these insects. 

The last article is by Th. Kuhlgatz, on 
‘Beitrag zur Kenntnis der Metamorphose ge- 
fliigelter Heteropteren,’ pp. 595-616, 13 figs. 
He treats of the morphology of the thorax as 
indicating the age and development of the 
individual; of the relation of the scutellum to 
the wings; and, as less important, the shape of 
the head and abdomen, and the color as in- 
dicative of maturity. Natuan Banks. 


ROBERT OGDEN DOREMUS. 


PROBABLY no educator has ever left more 
pupils to mourn his loss and recall his many 
estimable qualities as a teacher and lecturer 
than Dr. Robert Ogden Doremus, who died on 
March 22, 1906, in the eighty-third year of his 
age. 

Dr. Doremus was born in New York City, 
on January 11, 1824. He was descended on 
his father’s side from Anneke Jans, who early 
settled in New York and on his mother’s side 
from Robert Ogden, one of the founders of 
Princeton University. He was at one time 
a student in Columbia College, but completed 
his college education at New York University, 
receiving the degree of B.A. in 1842, the de- 
gree of M.A. in 1845, the degree of M.D. in 
1850, and the degree of LL.D. in 1871. 

Dr. Doremus early manifested a special in- 
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terest in natural science, especially physics 
and chemistry. From 1843 to 1850 he was 
assistant to Dr. John W. Draper, the dis- 
tinguished English chemist who made his 
home in New York, and he had charge of the 
chemical laboratory of the medical department 
of the university. He spent some time in 
Paris pursuing the study of electrometallurgy. 
In 1849 he was elected professor of chemistry 
in the New York College of Pharmacy, and 
in 1850 he was one of the founders of the New 
York Medical College, where he equipped a 
chemical laboratory for medical students. 
Later he was instrumental in founding both 
the Long Island Hospital and Medical College 
and the Bellevue Medical College and oc- 
cupied the chair of chemistry and toxicology 
in both institutions. He was for many years 
professor of natural history in the College of 
the City of New York, and about 1882 was 
made professor of chemistry and physics, a 
position which he retained until he gave up 
teaching in 1903. At the College of the City 
of New York he established a large chemical 
laboratory in which hosts of students received 
practical instruction. Upon his retirement 
from the duties of instructor he had com- 
pleted sixty years of continuous work as a 
teacher of chemistry and physics and it is 
doubtful if any other instructor in this 
country has ever lectured to so many pupils. 

Professor Doremus paid special attention to 
toxicology and distinguished himself by the 
thoroughness of his work in medico-legal in- 
vestigations and the improvements which he 
made in some of the most important tests for 
poisons. 

He made some important improvements in 
the preparation of cartridges of compressed 
gunpowder for army use, which attracted es- 
pecial attention in France where he was in- 
vited to make experiments before the Emperor 
Napoleon III. and his generals. Dr. Doremus 
was especially interested in the application of 
chemistry and physics to the practical affairs 
of life and was often consulted by manufac- 
turers and by sanitary authorities. 

Dr. Doremus was especially successful as a 
publie lecturer, he was a man of commanding 
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presence, most agreeable voice, and eloquent 
and clear in his presentation of the facts and 
principles of science. He spared no trouble 
or expense in the preparation of his experi- 
ments, and many old New Yorkers will re- 
member with pleasure the brilliant and 
dazzling experiments which he made in the 
Academy of Music in demonstrating the 
phenomena of light and heat as developed by 
various forms of combustion and by elec- 
tricity. Dr. Doremus was very musical in his 
tastes, a skillful performer on the cornet, and 
was several times president of the Philhar- 
monic Society. He was warm, cordial and 
friendly in his relations with others and en- 
deared himself to the hearts of all who knew 


him. Cuares CHANDLER. 


A STANDARD AGRICULTURAL COURSE. 


At the recent meeting of the Association 
of American Agricultural Colleges and Ex- 
periment Stations held in Washington, D. C., 
the subject of courses in agriculture and hor- 
ticulture and allied subjects was discussed by 
Professor F. W. Rane, of the New Hampshire 
College, before the section on college work and 
administration. 

The speaker recommended that the funda- 
mental sciences of the course should be placed 
in the first two years and that the require- 
ments be uniform for all the various institu- 
tions teaching agriculture. He showed that 
at present from an extensive study of com- 
parative courses in the various institutions, 
there exists no uniformity, subjects being 
given in some institutions in the freshman 
year, while in others the same subject is offered 
in the senior year. After emphasizing the 
importance of having the basal or funda- 
mental work the same, he would then require 
sufficient of the applied or econemic subjects 
to give the agricultural student a general 
broad grasp of agriculture, as shown in the 
accompanying table, the student then being 
allowed a free and unrestrained will to elect 
in the junior and senior years the subject that 
most appeals to his tastes and likings. 

The cultural subjects recommended by the 
speaker are practically those recommended by 
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a previous committee of the same association 
on methods of teaching agriculture. Pro- 
fessor Bailey, of Cornell University, in dis- 
cussing the course, gave his general approval 
of at least the first two years and said it in 
many ways corresponded to the course now 
being offered at Cornell University. The 
course recommended was as follows: 
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such use still exists, they have striven to create 
the impression that the metric system has made 
but little progress among nations, and that the 
expense and difficulty of its introduction into this 
country are insurmountable obstacles to its em- 
ployment. 

To support these contentions they are solicit- 
ing every one they can influence to write letters 
to their representatives in Congress, urging them 


Freshmen. Sophomore. Junior. Senior. 
Botany. 100 | Botany. 100 Agron. ... 50 Rural Engineering... 60 
Chemistry......-seeceeees 100 | Chemistry.............. 100 | Agr. {Hoot -++e100 190 | Rural Economics...... 60 
PhySICB.. ......eeeeeeeeees 100 | Geology ............++. 100 Agro...... 40 Land Gardening ...... 30 
ZOOLOGY. ++++20002eeeeee 100 | Physiology............ 100 | Veterinary Medicine.. 100 | Plant Breeding........ 30 
Geom. & Trig.......... 100 | Agron. Climate, Soils, Surveying ............++ 40 | Hist. & Pol. Sci....... 190 
Modern Lan ove nt Propagation... OCHIVE. 
ern Languages... er. ..... 50 
Drawing. 50 | Hort. + Wor. ..... go 150 
L. Hort.. 20) 
ern guages... 
750 750 750 780 
Total. 
Pure Science........... GBD BOD 000 ..... 900 
100 370 ...... 470 
750 750 750 780 


THE METRIC SYSTEM BEFORE CONGRESS. 


As most readers of Science know, a bill is 
now before congress which, if enacted, will 
require the use of the weights and measures 
of the metric system by the government after 
July 1, 1908. The committee on publicity of 
the American Metrological Society, of which 
Professor Simon Newcomb is chairman and 
Professor James H. Gore, secretary, have sent 
out the following letter: 


It is well known to those interested in the 
matter that certain persons have for the past 
three years been actively engaged in opposing the 
use of the metric system of weights and meas- 
tres in the United States by all means in their 
power. In order to accomplish their purpose 
they have sent out a great deal of literature in 
which a distorted picture of the real state of the 
case is presented to their readers. By ignoring 
some facts, minimizing others, and by the ex- 
iggeration of the importance of the residual em- 
ployment of the old weights and measures where 


to oppose the passage of any bill by Congress in 
favor of the metric system. They persistently 
endeavor to create the impression that the bills 
proposed are intended to forcibly compel the im- 
mediate use of said system, by imposing penalties 
on those engaged in ordinary trades and occupa- 
tions, and they also exaggerate in every possible 
way the alleged prospective difficulties of a change 
from the customary system. 

Members of Congress who are acquainted with 
the subject, and who honestly are endeavoring to 
find some way by which our country can adopt 
and enjoy the benefits of the international sys- 
tem of weights and measures, in which all the 
real progress of the world is now made, find 
themselves handicapped in their efforts to make 
their fellow members of Congress see the subject 
in its proper light by the apparent lack of inter- 
est, on the part of the friends of the metric sys- 
tem in our country. The opponents of the sys- 
tem, though few in number, are creating as much 
noise as possible, while the friends of the system 
confident of success are doing little to convince 
Congress of its advantages. We, therefore, earn- 
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estly request you yourself, to write and also 
secure from other friends of the system as many 
letters to representatives in Congress as possible, 
so that they may see that public sentiment is not 
one-sided as might seem from the statements of 
the opponents of the system. 

Notwithstanding these misleading statements, 
the metrie system during the past thirty years 
has made the most substantial and important 
progress of its history. By the establishment of 
the International Bureau of Weights and Meas- 
ures in 1872, the metrie system became in the 
fullest sense an international system. Its sub- 
sequent introduction into actual and general use 
in Germany and the neighboring countries have 
given it the character of a real international sys- 
tem, and secured for it a commanding position 
which neither the British nor any other system 
ever possessed, and which make it as near a 
permanent institution as any human arrangement 
can be. At the same time it is among English 
speaking people themselves, the medium in which 
all seientifie research is carried on, the system in 
which all electrical measurements are made, and 
in which all higher education is given, for which 
reason thousands of our young people are al- 
ready acquainted with it. 

Under present conditions the British system is 
an ugly exerescence on the world’s literature and 
practical arts which the general welfare requires 
we should abolish as speedily as possible. Al- 
ready the conflict of two systems is a serious 
obstacle to international trade and a_ hindrance 
to international cooperation in every direction. 

For these reasons, among others, we earnestly 
request you to obtain the largest possible ex- 
pression of opinion favorable to the introduction 
of the system into all government work by Act 
of Congress, by writing yourself, and getting all 
friends of the system to write to members of 
Congress in both houses, requesting them to pass 
the act now pending which provides for the intro- 
duction of the metric system into government 
use. The sentiment in favor of the metric sys- 
tem is so far advanced in the British Empire 
that it is a question whether we will not be antici- 
pated in its adoption. 

The expression of boards of trade, educational 
bodies and colonial governments leave no doubt 
but that England would immediately follow us in 
the adoption of the metrie system should we be 
fortunate enough to first take the step. 

In the present state of affairs individual let- 
ters are more effective than the resolutions of so- 
cieties, most of which are already on record. 
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THE CONGRESS OF THE UNITED STATES. 


February 21.—Mr. Humphrey, of the state 
of Washington, introduced a bill for the pro- 
tection of game animals, birds and fishes in 
the Olympic Forest Reserve in the state of 
Washington. Referred to the Committee on 
Public Lands. 

February 23.—House Resolution, 13,190, to 
protect birds and their eggs in game and bird 
preserves, passed the House of Representatives. 

February 28.—A bill (45,849) was intro- 
duced to protect wild water-fowl on the Po- 
tomac River and its tributaries. Referred to 
Committee on Agriculture. 

March 5.—House Resolution, 13,542, au- 
thorizing the Secretary of the Interior to 
lease land in Stanley County, South Dakota, 
for a buffalo pasture, passed the Senate. 

House Resolution, 13,538, incorporating the 
Carnegie foundation for the advancement of 
teaching, passed the Senate with amendments. 

February 15.—The Secretary of Commerce 
and Labor transmitted a letter to the House 
of Representatives, with a draft of proposed 
legislation to enable the Bureau of Fisheries 
to continue the exchange of fish eggs with 
foreign governments. 

February 19.—The same matter was laid be- 
fore the Senate, with the added proviso that 
the Department of Commerce and Labor be 
authorized to donate to foreign governments 
living fish and other water animals and their 
eggs, ete., when the efficiency of the Bureau of 
Fisheries would be enhanced thereby. 

The Committee on Public Lands, to which 
was referred the bill to protect birds and their 
eggs in game and bird preserves (H. R. 
13,190), reported the same with amendment, 
accompanied by a report. The bill and re- 
port were referred to the House Calendar. 

February 26.—House Resolution, 13,190, to 
protect birds and their eggs in game and bird 
preserves, was referred to the Senate Com- 
mittee on Forest Reservations and the Pro- 
tection of Game. 

March 12, 1906.—Mr. Lacey, from the Com- 
mittee on the Public Lands, to which was re- 
ferred the bill of the House (HI. R. 11,016) for 
the preservation of American antiquities, re- 
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ported the same amendment, accompanied by 
a report (No. 2,224); which said bill and re- 
port were referred to the Committee of the 
Whole House on the state of the Union. 

A bill to appropriate $25,000 for the estab- 
lishment of a fish-cultural station in the State 
of Nebraska, to be located at a point to be 
selected by the Secretary of Commerce and 
Labor, passed the Senate. 


THE JUBILEE OF THE ACADEMY OF SCI- 
ENCE OF ST. LOUIS. 

Tue Academy of Science of St. Louis, 
which is the oldest body of its kind west of 
the Alleghanies, held its first meeting and 
adopted a constitution on March 10, 1856, 
fifteen of the organizers being present. The 
week of this year which ended with March 
10 has been celebrated by the academy in a 
modest but fitting manner. 

The regular meeting of the week, on the 
evening of the third, was given up to remin- 
iscences, including a sketch of the history of 
the academy, accounts of its treasury and col- 
lections, an analysis of its scientific publica- 
tions, and recollections of some of the men 
who have made it known while winning per- 
sonal recognition in science. 

The anniversary evening was selected for 
a banquet, at which about one hundred per- 
sons were seated. Invitations had been sent 
to the honorary and corresponding members 
of the academy and to learned societies with 
which it exchanges publications, comprising 
the principal learned societies of the world. 
Greetings were presented by letters and tele- 
grams from something over one hundred cor- 
responding societies, while thirty-one were 
represented by delegates who delivered their 
congratulations in person. In addition to the 
speeches of welcome and greeting, admirable 
and inspiring addresses were delivered by 
Dean Edward A. Birge, of the University of 
Wisconsin, and Professor Thomas O. Cham- 
berlin, of the University of Chicago. 

As lasting souvenirs of the occasion, the 
committee of arrangements presented to the 
academy a panel of portraits of the members 
who attended the organization meeting fifty 
years before, and a medal bearing on the 
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obverse the quaint seal of the academy with 
its dedication ‘Humane Scilicet Scientiae et 
Potentiae,’ and on the reverse a portrait of 
George Engelmann, the prime mover in the 
organization of the academy and for many 
years its president. A replica of the medal, 
in bronze, was given to each person present at 
the banquet and to each society represented 
by a delegate. 

Like most organizations of its kind, the 
St. Louis Academy of Science was founded 
and has been sustained through the self- 
sacrificing efforts of a few men interested in 
the promotion of its purposes. A few years 
ago it was given a home by a lady of St. Louis. 
Its officers are now hoping that the celebration 
of its semi-centennial anniversary may bring 
it to the notice of those who can foster its 
work, if they will, and lead to a suitable en- 
dowment being provided for its maintenance. 
A fund is needed for the enlargement of its 
museum, and binding the great library of 
exchange publications received from other 
learned societies. 


SCIENTIFIC NOTES AND NEWS. 


Proressor E. C. PickertnG, director of the 
Harvard College Observatory, has been elected 
a corresponding member of the Berlin Acad- 
emy of Sciences. 

Dr. Henry F. Osporn, professor of zoology 
at Columbia University, and curator of 
paleontology at the American Museum of 
Natural History, and Dr. O. Hertwig, pro- 
fessor of zoology at the University of Berlin, 
have been elected foreign members of the Lin- 
nean Society of London. 

Proressor Ernst Harcxet, of the Univer- 
sity of Jena, had hoped to attend the meeting 
of the American Philosophical Society in 
memory of the two hundredth anniversary of 
Franklin’s birth next month, but his health 
is such that his physicians have forbidden him 
to make the voyage. 

Proressor B. K. Emerson, of Amherst Col- 
lege, has been appointed geologist in the U. S. 
Geological Survey. Since 1883 he has ranked as 
assistant geologist, and by the new appoint- 
ment will be in charge of all the geological 
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work of Massachusetts, with the exception of 
the extreme western part and sections around 
Boston. 

Dr. Friotsor NANSEN, who was appointed 
Norwegian minister at London last November, 
has been raised to the rank of ambassador. 


Tue Hebdomadal Council of Oxford Uni- 
versity has appointed William Osler, D.M., 
Hon. D.Se., F.R.S., student of Christ Church, 
regius professor of medicine, representative of 
the university on the council of the Lister In- 
stitute of Preventive Medicine in the place of 
the late Sir John Burdon-Sanderson, Bart., 
D.M., F.R.S., honorary fellow of Magdalen 
College. 

Tue University of Heidelberg has awarded 
the Kussmaul prize to Professor Bier, of 
Bonn, for his work on artificial hyperaemia as 
a therapeutic process. 

Tue title of emeritus professor of civil engi- 
neering and surveying has been conferred by 
the council of London University on Mr. L. 
F. Vernon-Harcourt, who occupied the chair 
of civil engineering at University College for 
twenty-three years. 

Dr. Frank E. Ross has been promoted to 
be astronomer in charge of the International 
Latitude Observatory at Gaithersberg, Md., 
vacant by the resignation of Dr. Herman S. 
Davis. 

Proressor P. Tiemo Scuwarz has been ap- 
pointed director of the Benedictine Observa- 
tory at Kremsmiinster, to fill the vacancy 
caused by the resignation of Dr. P. F. Schwab. 
Professor P. B. Zélss has been appointed ob- 
server in the same observatory. 

THE medical staff of the Widener Memorial 
Home for Crippled Children at Philadelphia, 
which was formally opened March 3, will be 
composed of the following men: Surgeon-in- 
charge, Dr. DeForest Willard; assistant sur- 
geon, Dr. Edward B. Hodge, Jr.; visiting 
physician, Dr. Albert D. Ferguson; pediatrist, 
Dr. Alfred Hand, Jr.; neurologist, Dr. Wil- 
liam G. Spiller; ophthalmologist, Dr. G. Oram 
Ring; assistant ophthalmologist, Dr. Carl S. 
Williams; laryngologist, Dr. Francis R. Pack- 
ard; dermatologist, Dr. Jay F. Schamberg, 
and pathologist, Dr. Robert L. Pitfield. 
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Dr. Epwarp L. Nicuos, professor of phys- 
ics at Cornell University, lectured before the 
Society of Sigma Xi at Ohio State University 
on the evening of February 21. The subject 
of his lecture was ‘ Phosphorescence.’ 


Proressor JoHnN F.R.S., gave the 
Bakerian lecture before the Royal Society on 
March 22, his subject being ‘Recent Ad- 
vances in Seismology.” 


On March 17 Mr. J. E. Marr gave the first 
of three lectures at the Royal Institution, 
London, on ‘The Influence of Geology on 
Scenery.’ These are the Tyndall lectures. 
On March 19 Professor Bertram Hopkinson 
began a course of three lectures on ‘ Internal 
Combustion Engines,’ with experimental illus- 
trations. The Friday evening discourse on 
March 23 was delivered by Lord Roberts on 
‘Imperial Defence. On March 30 Professor 
Zeeman will speak on ‘ Recent Progress in 
Magneto-Optics,’ and on April 6 Mr. W. B. 
Hardy on ‘ The Physical Basis of Life.’ 


WE learn from the Journal of the American 
Medical Association that the international 
journal devoted to the history of medicine 
and medical geography, Janus, in its issue for 
February, pays homage to the oriental student, 
Moritz Steinschneider, who reached the age 
of ninety on March 30, 1906. He is still 
actively engaged as occasional assistant at the 
Berlin Royal Library. His researches on the 
pharmacology, toxicology, medicine and nat- 
ural sciences of the Arabian and other writers 
during and just preceding the middle ages 
are said to be a mine of information. 


Rep.uicas, in bronze, of the medal commem- 
orating the semi-centennial of the Academy 
of Science of St. Louis, bearing an excellent 
portrait of George Engelmann, may be se- 
cured from the secretary of the academy at a 
cost of $1.00 each, if ordered before the end 
of April. 


A memoriaL of the late Professor Nothnagel 
is to be erected in the great quadrangle of the 
University of Vienna. A fund will also be 
established, the interest of which will be de- 
voted to the delivery of an annual commem- 
orative lecture. 
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ProressoR JAMES Mitts Peirce, who was 
appointed tutor in Harvard University in 
1854, and has been Perkins professor of as- 
tronomy since 1885, died from pneumonia at 
his home at Cambridge on March 21. 

J. James R. Cross, a well-known civil engi- 
neer of New York City, died at his home at 
Yonkers, on March 14, aged seventy-two years. 

Dr. Prescott associate 
superintendent of public schools in New York 
City and a writer on educational topics, died 
on March 25, at the age of sixty-eight years. 

Tue death is announced of Mr. J. G. Good- 
child, a British geologist and naturalist, long 
connected with the Geological Survey and the 
Edinburgh Museum. 

Dr. J. Wopricnu, professor of geology in the 
Bohemian University of Prague, has died at 
the age of eighty-one years. 

A Reuter telegram from Stockholm says 
that the auditors of the Nobel foundation state 
in their report that the five Nobel prizes will 
this year amount to £7,696 each, that is, £25 
more than last year. 

THERE will be civil service examinations, on 
April 18, to fill the position of chief of the 
Sugar Laboratory Bureau of Chemistry, De- 
partment of Agriculture, at a salary of $2,000 
a year, and the position of technical assistant, 
Division of Pharmacology, Hygienic Labora- 
tory, Public Health and Marine Hospital 
Service, at a salary of $150 a month. 

A coLLecTion of Japanese plants, sent to 
the New York Botanical Garden in exchange 
for North American plants, has just arrived 
from Akita, Japan. The collection, contain- 
ing two or three hundred specimens belonging 
to various plant groups, was made last sum- 
mer by Mr. Yuushun Kudo on Mt. Moriyoshi, 
at an altitude of 7,000 feet. 

WE learn from Popular Astronomy that the 
Detroit Observatory of the University of 
Michigan under the new director, W. J. Hus- 
sey, is undergoing extensive repairs, including 
a new addition. The improvements extend to 
the observatory library, which connects di- 
rectly with the residence. Mr. E. J. Madden 
has been appointed instrument-maker to the 
observatory. He was formerly employed at 
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the Lick Observatory in this capacity, and 
later at the Solar Observatory at Pasadena. 
An instrument shop is being installed for his 
work. To meet these expenses the university 
has appropriated $5,000. 


UNIVERSITY AND EDUCATIONAL NEWS. 


It is understood that by the will of Dr. 
William T. Bacon his estate is given for life 
to Mrs. Bacon, but that at her death the 
Hartford Medical Society will receive an en- 
dowment of $100,000, and Yale University 
will receive a part of the residuum of the 
estate, which is understood to be worth nearly 
$300,000. 

It is reported that Mrs. John B. Stetson 
has offered to give $100,000 to Stetson Uni- 
versity, founded by the late Mr. Stetson at 
Deland, Fla., on condition that the present 
trustees resign. 


Parsons Couiece, Fairfield, Iowa, has re- 
cently received $80,000 additional endowment 
through the will of Col. Charles Parsons, of 
St. Louis. This increases the donor’s gifts 
to $146,000 and the resources of the college 
to over $350,000. 


TuHrRovuGH the generosity of a Chicago phy- 
sician (anonymous) and of Dr. Benjamin 
Taylor Terry, of New York City, Indiana 
University has received offers of two endow- 
ments for pathological research. The first 
endowment is for a research fellowship in 
serum pathology; the second for a similar 
position in pathological physiology. The in- 
come of each fellowship is $750 a year. Both 
offers are made under the condition that Indi- 
ana University provide adequate library and 
laboratory facilities for such work. 


THE bequest to Cambridge University by 
F. J. Quick is to be used for the establishment 
of a Quick professorship of biology, the 
holder of which shall devote himself to the 
study of protozoa, especially of such as cause 
disease. 

Lorp Ray teicu, president of the Royal So- 
ciety, laid the foundation stone of a new sci- 
ence building at Dulwich College, on March 
3. The building is to be erected at the cost 
of £18,000. 
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Tue trustees of the Carnegie Foundation 
will meet on Monday, April 9, at the offices of 
the foundation in New York City. At that 
time it is expected that a definite plan for the 
disposition of the income will be adopted. The 
wide scope of the institution is outlined in the 
act of incorporation passed by congress and 
approved by the president, March 10. The 
act confers large powers, and in it the purpose 
of the founder in the establishment of the 
fund is clearly stated to be the establishment 
of a system of retiring pensions in the higher 
institutions of learning of the English speak- 
ing countries of North America, and in gen- 
eral the advancement of the profession of the 
teacher and the cause of higher education. 
The institution is named in the new act of 
incorporation the ‘Carnegie Foundation for 
the Advancement of Teaching.’ 


A new building for the department of elec- 
trical engineering of the Worcester Poly- 
technic Institute is to be erected immediately, 
and it is hoped that this building will be avail- 
able for the use of the students early in the 
next college year. The building will contain 
a lecture room for experimental demonstra- 
tion lectures and capable of seating about 300 
persons; a standards laboratory; a department 
reading-room and library with a capacity for 
2,000 volumes; an electrical engineering de- 
sign room; a photometric laboratory; a tele- 
phone laboratory; a general laboratory to con- 
tain most of the present equipment of the 
department; a laboratory for the study of high 
potentials phenomena, and an electric railway 
engineering laboratory. 


A pEspATCH to the Boston Transcript states 
that impetus has been given to the movement 
for the extension of technical education in 
Nova Scotia at a meeting of the Mining So- 
ciety at Halifax, on March 22. An address 
was made by Professor R. H. Richards, of the 
Massachusetts Institute of Technology, who 
told of the great progress the United States 
has made in technical education, and urged as 
good politics as well as good patriotism the 
use of taxpayers’ money to start and carry on 
the work of training young men for higher 
positions in connection with industrial life. 
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Premier Murray announced that the govern- 
ment was dealing with this phase of education 
and its policy would be on the lines of the 
Massachusetts Institute of Technology. The 
new advisory board of education, for the ap- 
pointment of which legislation is now before 
parliament, will deal with the problem. 


VicE-consuL ScHLEMMER, of Mannheim, 
tells of the establishment of an Academic 
Information Bureau in Germany for the bene- 
fit of foreign students and visitors. It is 
located at the Berlin University, and its 
sphere embraces all public institutions of the 
empire as well as of other countries. In- 
formation will be furnished as to all the par- 
ticulars necessary to be observed in entering a 
university or attending lectures or in regard 
to schools, laboratories, museums, libraries, 
hospitals, art galleries, ete. Dr. W. Paszkow- 
ski is at the head of the institution, and all 
services are furnished without charge. 


WE are requested to state that a number of 
fellowships will be open next year in the de- 
partment of chemistry at Ohio State Univer- 
sity, Columbus, Ohio. Application blanks 
may be obtained by addressing the professor 
of chemistry. 


At Yale University, Dr. Bertram B. Bolt- 
wood and Dr. L. P. Wheeler have been ap- 
pointed assistant professors of physics and 
Dr. E. H. Cameron has been appointed in- 
structor in psychology. Mr. Roy R. Marston 
has resigned an assistant professorship of 
forestry. 

Miss JEAN Broapuurst, instructor in biol- 
ogy at the New Jersey State Normal School, 
has been appointed instructor in biology and 
nature-study at Teachers College, Columbia 
University. With the exception of one course 
transferred to Barnard College, Miss Broad- 
hurst will have charge of the plant work 
formerly conducted by Professor F. E. Lloyd. 


Dr. S. T. Tamura, mathematician in the 
department of terrestrial magnetism of the 
Carnegie Institution, has been offered a pro- 
fessorship of dynamics and ship’s magnetism 
in the Naval Staff College, Tokyo, which is 
the graduate school for Japanese naval officers. 
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